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Test time: less than 5 minutes.
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Recent Enhancements to the Baercom system!

We continue to invest in the overall Baercom syste make it even better.

Within the last year, we have revised both the Ba@roperating firmware (which is
now vD.2), as well as the Baercom-PC software (u2\). Both of these recent
upgrades supply the following enhancements:

Mirror Trace addition to include TWO Baer tracesach trace area — Most
records bodies now require TWO Baer traces for eaclof the animal. Ifitis
the Baer you are seeing, the results will look \&@myilar each time you
perform a collection. Taking two traces for eaahis just a good idea. The
Baercom-PC software now includes the ability tot @&&/O Baer traces in each
of the two trace areas. Report saving, printimgl eipboard transfers will
include both traces when present. And this cajalibrks with ANY USB
based Baercom, NOT just the latest version! (4.5.1)

Full Trace Memory Download with Trace Browsing (wit D.2 F/W) — This
latest Baercom-PC software can now check to sgauif Baercom Firmware is
v D.2. Ifitis, the software quickly downloads RIBAER TRACES currently
in the data memory of your Baercom! That's ngtyau can then call up a
BROWSE window to quickly browse all 32 traces! Aot double-clicking
over the desired trace adds it to the Report winamathe side you choose!
(4.3,4.5.2)

Trace Stacking Window for Comparison or ReportiwitD.2 F/W) — As
mentioned above, many records organizations wamBRER traces for each
ear. Thisis just a good idea! The Baercom-P@swé includes Trace
Stacking; allowing multiple BAER traces to be staatkip, one on top of the
other, in the same display window. You can stgckoufive Baer traces, and
color-coding keeps everything straight. Stillsteingle report window can
hold 2 Left Ear and 2 Right Ear traces! Trace IStarlends itself to many
other possibilities as well. (4.5.3)

Direct Baercom to PC Software download capabilityhis latest version of the
Baercom-PC software takes a largely ‘hands-offrapph to both the four text
windows and the Baer Trace windows as well. Nowy gan create a template
Report file, with most of the text in place, load, then add Baer traces, some
animal specific text additions and you are done!
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In addition, the BAER Trace areas are only clednethe first ‘Locate’

process. This allows you to disconnect the Baerd&@B cable, take the
Baercom to your animal and collect the Baer traoanect the USB back up,
Locate then download the just collected Baer trdseonnect the USB, and
repeat this whole process for the other ear. Uf geefer this approach, you can
go straight from the Baercom to the Report withgauting any Baer traces in
Baercom memory. (5.3)

Printer Orientation unlocked for Printing — Prigi@rientation depends only
on what you select in your Printing Preferencesdawn. And both Print
functions now also place a screen image in thebGapd. (4.9)

Latest (v D.2) Firmware Enhancements — We haveredgrhthe internal BAER

Trace memory from 23 to 31 traces (32 is the Samnatz). Also, we added a

single actionErase All command so you can clear all Baer Trace memory in
about 30 seconds! (2.4.2.4)

Please visit the Baercom home page:

www.ufiservingscience.com/baercom.html

Links at the top of this page also take you to samee detailed explanations! In
addition, the Baercom page includes informatioupgrade options for your
Baercom if you are interested. And keep checkiackthere! Any future ‘late
breaking news’ will be posted here as well.
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How to use these instructions

How should you use these instructions? Beforaglanything with the
BAERCOM, you should block out a 2-3 hour perioduntlistracted time to carefully
read through this instruction manual, start tostmi The BAER process is complex.
Acquiring a good EEG signal is challenging on adyday, requiring substantial
attention to detail. The BAERCOM is a totally newstrument to you, and you will
need to develop new skills or hone existing onawdster its use. And your task is
to determine if the squiggles you see are noiga ktectrode issues, or are the correct
BAER peaks and valleys. And you need to develtyaly new work-flow within
your practice or work area to accommodate the BAESRNg process. Carefully
taking in the details in these instructions willgéong way to help you to quickly be
able to use the BAERCOM effectively.

These instructions are intended to follow a nafaragression; from exploring
the scientific phenomenon being evaluated (the BARal in the animal’'s EEG,
section 1), to the use of the BAERCOM unit by it¢séction 2) to observe this
phenomenon, followed by installation (section 3) ardiscussion of the BAERCOM-
PC software that extends the capabilities of th&BE&OM system (section 4). All
these details are pulled together in the last@e¢t) where a few different overall
approaches are supplied to familiarize you withubke of the BAERCOM.

We have fielded calls that went something liks:thi just got my Baercom,
and have a litter of puppies scheduled for testiiee days. Where do | start?” We
helped each of these customers come up to spaepdckly as we could. But in
general, placing yourself ‘under the gun’ like tlagust not a good idea. You should
take your time as you work through these instrunstioAnd your first session actually
using the Baercom should be on a single animalkrélexed setting with as little
pressure and as few other distractions as possiaa.will probably master these
new skills the best by taking this approach.
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Legal Disclaimer

If you are an individual interested in purchasthg BAERCOM, please check with your
local veterinarian to see if there are any legaliés involved. In many locations, you can probably
do anything you wish with your own animals, inclugiBAERCOM testing. However, if you
charge a fee for BAER testing of another personimals, you are likely required by local law to be
a licensed veterinarian -- a point on which weyfaljree. We urge complete and full compliance
with any local laws relating to BAER Hearing Testin your area !!!

BAERCOM User Due Diligence

When used correctly, the BAERCOM can easily shoevBEEG/BAER tracing for normal
hearing on the selected Ear of an animal. LiketrB&5/BAER instruments, the successful use of
the BAERCOM requires both a substantial familianityh the meaning and appearance of the EEG
BAER signal, as well as a methodical “attentiométail” approach to instrumenting and testing an
animal. Thus a certain amount of “due diligensefaquired of the BAERCOM user in order to
successfully use the BAERCOM. Failure to mastireeior both of these two key areas can result
in poor data that is incorrectly interpreted, us should not be taken as the fault of the
BAERCOM system.

Radiated Noise Caution

We recommend that you disconnect the BAERCOM ftioenPC computer (by
disconnecting the USB cable from the USB conneatathe top panel of the BAERCOM) before
actually collecting BAER data from an animal. Tgan of the EEG signal conditioner in the
BAERCOM is very high, and power supplies (espegialiternal supplies used with Notebook
computers) can introduce a substantial amounteafrétal interference, that can easily distort or
mask the actual EEG/BAER signal that the BAERCONMesigned to measure.

UFI Interpretation Requests

UFI continues to work with a number of licensed ¥ in both the development and
support of the BAERCOM. However, UFI does not havieensed DVM on staff. As a result, we
are not able to interpret your BAER data for yde may, at times, ask that you send us some of
your BAER data, but this is only for evaluation aedjng connection and signal quality issues.

Directional Consistency

These instructions repeatedly use the designatight andleft. You can understand these
directions as viewed from either the front of tiénaal (your right and left), or from the back otth
animal (the animal’s right and left). Using theraal’s right and left makes the most sense, since
the report documents the animal’s hearikighatever approach you choose, use @onsistently
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BAERCOM™ Qverview

The BAERCOM system was conceived in 1999 as a lost, ¢field-friendly”
Brainstem Auditory Evoked Response (BAER) testygjeam. The complete system
draws on areas where UFI has extensive experiisese fields include physiological
signal conditioning electronics, microprocessordaadata collection, PC software
development, and user-friendly packaging for smaliruments.

The main component of the BAERCOM system is th&aBRBEOM unit itself.
This compact instrument generates audible "clithat are used to stimulate the
acoustic nerve, initiating the BAER data respon&&r details on this process, see
Section 1, “An Introduction to the BAER ProcessThe BAERCOM also
incorporates EEG signal conditioning circuitry #itef and boost the weak EEG
signal, as well as analog-to-digital and data hagdtircuits.

The heart of the BAERCOM unit is a microprocessbine microprocessor
generates carefully timed sets of 100 clicks thatsent to an earphone in one of the
animal’s ears. The BAERCOM User can adjust thekalblume level if desired. For
11 milliseconds after each click, the microprocessmpervises collection of the
amplified and filtered EEG auditory response todhek stimulus.

The BAERCOM microprocessor then compiles the digit BAER data for
each of the 100 stimulus-response sets (we retbese 100-click data compilation
passes as “scans”), and then sums this Scan datéheioverall BAER response data
received previously. As the scans accumulatearBRERCOM'’s working memory,
they evolve into a complete BAER trace -- you cetually watch the BAER trace
take shape on the graphical display. Also, uplttn8ividual BAER data traces can
be stored in memory "pages” inside the BAERCOM.

The BAERCOM-PC software rounds out the simple fiamality of the
BAERCOM system. The BAERCOM unit can send indigabdBAER traces through
a standard USB cable to your PC, where the BAER(R@\/software pairs two or
four traces together in a simple Report formatefasy review. The BAER test Report
can next be annotated, saved to a file, printed/camoved to the clipboard for other
applications to use. Finally, the BAERCOM-PC saitevcan load previously saved
BAER reports back into the software for additiorealiew, printing, etc.
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BAERCOM Vision Statement

Our vision for the BAERCOM is a simple, affordalaléernative to regional
BAER test centers fdvasicanimal auditory testing. The BAERCOM was not, &d
not, meant to replace the rigorous BAER testingabdpies of the regional centers.
Instead, the BAERCOM permits an individual ownegdaer or small veterinary
practice (our main customer baseytoeenfor hearing abnormalities. A “positive
BAER test,” meaning one that shows no hearing impant, can be clearly evident
with the BAERCOM. Should issues with hearing bdasted by the BAERCOM,
these animals can be re-tested at a later daggredfto a regional test center, or both.

The expensive audiological testers at the regioealers usually provide
multiple click-stimulus frequency options and aywetide amplitude range.
Instruments at the centers often offer “bone statoih” capabilities, among other
things. By contrast, the BAERCOM supplies just stimulus frequency option, a
simple wideband click with an adjustable amplit¢8€L) up to about 80 dB. Also
for simplicity’s sake, the gain and pass band efBMAERCOM EEG signal
conditioner are fixed.

The magnitude of the BAER response from your stilgjepends on how many
“scans” (sets of 100 data collection passes) ylmwahe BAERCOM to make before
you stop the test. For most small animals, 20seag usually sufficient to
distinguish a positive BAER outcome.

The BAERCOM unit is packaged in a durable ABS fitasase just 1.4" x 5" x
7" in size (35mm x 125mm x 180mm). It featureseany-to-read LCD display, and
storage capacity for up to 31 separate BAER testgernal memory. A 9V alkaline
battery provides the power, making the BAERCOMytubrtable. A standard USB
connection simplifies interfacing to a PC comptiterater data retrieval and printing.

These features permit animal hearing evaluationresearch in locations
where more expensive testers would be impractical’en impossible. A few of our
outback customers in Australia, hundreds of mitemftesting centers, offer an
extreme example of situations where the BAERCOMuvaluable.

Simple, portable, affordable animal hearing scregri that's the BAERCOM!

I UFI 545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
H Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com

2 ATTTT
S ==

TVIng science with experience



UFI — BAERCOM® System & Software Instructions Viers2.2 4/2016 Page 10

Section 1: An Introduction to the BAER Process

By: D. Colette Williams, PhD candidate
Veterinary Medical Teaching Hospital
University of California, Davis

In the late 1960s, Jewett used signal averagingdord the brain electrical activity that resulted
from auditory stimulation in felines. A series of positive peaks were identified artérapts were
made to correlate these with specific anatomicctires. Further studies led to this generally
accepted model (Figure 1).

Commonly referred to as the Brainstem Auditory EkResponse (BAER) test, in some
publications the R is replaced by a P (for Poténti®ther aliases include, ABR and BSER. The
peaks are designated by Roman numerals but the@raaance varies with electrode placenfer.
most of the veterinary literature there is agrednoanpeaks I, V, \{ (a trough appearing after peak
V), as well as, VI and VII (when present), but there some discrepancies in the labeling of the
remaining peaks.

In veterinary medicine, the BAER is most often ugedscreen dogs for congenital deafness.
Numerous breeds are at risk for this disorder anthe vast majority it is related to coat color, or
lack thereof*® It is a sensorineural deafness which results froohlear hair cell degeneration. On
BAER all peaks should be present and at the apiateplatencies upon testing of ears deemed
normal while those considered deaf should haveraings (Figure 2). On occasion, there may be
residual hearing in some young puppies which vapear as small, late peaks. These are thought to
represent a degenerative process that is not quiitplete. Retesting a few weeks later will usually
result in flat tracingd. In rare cases, results may not be clear cut. B#ABay be asymmetrical
when comparing ears or both may be abnormal fapparent reason.

The BAER can also be used to examine hearing iergatsuspected of having conductive deafness.
Debris in the canal, thickening or perforation loé tympanic membrane, sclerosis of an ossicle or
fluid in the middle ear can result in this conditio On BAER this is demonstrated by decreased
amplitudes and prolonged latencies (if severe, thay be flat). If this is the case, repeatingttst
with increased stimulus intensities should resulimmprovements in the BAER (higher amplitudes
and shorter latencies). Fortunately, many casesoafiuctive deafness can be treated, so the
prognosis of return of function is often favorabie,contrast to sensorineural deafness which is
incurable. Some medications are ototoxic and @arse& sensorineural deafness if they reach the
inner ear.

Presbycusis is an age-related deafness that is eeider dogs. Primarily considered a
sensorineural deafness, in some dogs it may als® daonductive component so BAER results can
vary.
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A few other uses for the BAER are to help differatet peripheral from central vestibular disease
and to test brainstem function in comatose pati@¢htsigh it is important to keep in mind that many
insults can result in cochlear hair cell death smd peaks are present, it won't provide this
information).

In canines, the variability in the size of the ¢ahuwvault and the thickness of the temporalis meiscl
will impact the appearance of the BAER. The BAERC® MEDIUM resolution setting is ideal
for most patients but in some small and/or youngsdtor optimal peak amplitudes it may be
necessary to use LOW (less gain), whereas HIGH €ngain) is often better for large adults. In
contrast, peak latencies, the time (in millisecyratswhich each peak appears, tend to be fairly
similar with the exception of very large breed ddgs. Great Danes), where they are delayed.
Publications give reference values for normal dogiswhen comparing data it is important to note
the method of stimulus delivery. In some makemsért earphones, a length of tubing separates the
sound source from the site of delivery, this ressudtabout a 1 msec delay in all peak latencieswhe
compared to data acquired via headphones or otpes tof earphones, such as those included with
the BAERCOM, where the sound generator is positdomear the external auditory canal. Subtle
changes in latency are difficult to see on the EBAERCOM screen but can be better appreciated
after downloading the data to a PC. With printptlie latency values can be calculated using a rule
to measure the distance to each peak and divitietgvalue by the distance between a pair of msec
marks on the x-axis (i.e. for wave | in Figure 2sit18.5 mm X 1 msec/11.5 mm = 1.61 msec).
Exact measurements of peak latencies and interpgakvals are helpful when trying to assess
brainstem function in vestibular or cerebellar ds®cases.

One condition that is necessary for obtaining aymiistic BAER is patient cooperation. Good
electrode and earphone placement is critical. Muwrg and muscle artifact can sometimes appear
similar to the peaks of a BAER, leading to a fgdesitive or it can interfere with detection of the
BAER, resulting in a false negative. Thus, itngportant to get recordings that are fairly free of
artifact. In most cases, this can be accomplishi¢iaout the use of sedation. Getting the dog to
relax to the point of sleeping through the procedsrideal. Some litters of puppies can even be
tested while curled up with their littermates in exercise pen. For cases that are undergoing
additional diagnostics (i.e., imaging, CSF tap,)etbe BAER can be done while the patient is under
general anesthesia. Duplicate recordings for eactshould always be performed to insure that the
results are reproducible. This is an OFA requinetinfier all dogs entered in the congenital deafness
registry® Additional tests with increased stimulus inteiesitare recommended if abnormalities are
found on routine examination. In some cases repstt at a later date may be warranted.

At this time the BAER is considered the gold stadd@r hearing testing in veterinary medicine.
When performed correctly, it is a reliable testttheeeders can use to help them try to reduce the
incidence of congenital deafness in their bréed#t also has other uses, though the limited
capabilities of the BAERCOM unit make it less preaitin these applications where subtle changes
are the key to detection of neurological abnornesslit
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FAR-FIELD RECORDING OF AUDITORY BRAIN STEM RESPONSES
LATENCIES MEASURED IN HUMAN SUBJECTS

PROPOSED FUNCTIONAL- ANATOMICAL CORRELATIONS
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Figure 1 - diagram of the proposed generators oERAeaks. From Stockard JJ, Stockard JE and
Sharbrough FWMayo Clin Proc52:761-769, 1977, used with permission.
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Figure 2 — BAER results from a six year old unitatly deaf Australian Cattle Dog. Peak labeling
Is consistent with that outlined in reference 2.

& http://www.Isu.edu/deafness/deaf.htm

b http://bowlingsite.mcf.com/Genetics/ColorGen.htm

¢ http://www.offa.org/deafinfo.html
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Section 2: Using the BAERCOM

2.0 M Using the BAERCOM for Hearing testing

The "Brain-stem Auditory Evoked Response" (BAERhal shows up as a
sub-microvolt signal during the first 10-15 millegnds after an audio "click”
stimulus is presented to the ear under test. Srhal signal is superimposed on a
fairly random background EEG signal. The EEG/BAdghal is normally taken
from active electrodes placed at the top of theltzew near the ear under test, with a
reference electrode placed adjacent to the othrer ea

As discussed in the “Overview” above, the BAERC@GM microprocessor-
based data collection and reduction module thspesifically configured to record
the EEG/BAER signal. The BAERCOM includes the wite needed to generate the
click stimulus; present it to the ear; collect, difgpand filter the EEG/BAER
response, and digitally sample it. EEG data fronttiple passes are rapidly collected
and summed together, and the resulting BAER tmpdtted on an LCD display.
BAER traces can also be sent to a PC through otleeafomputer's USB ports. The
computer need not (and probably should not) be ectied during BAER data
collection, and up to 31 compiled BAER data tracas be stored in BAERCOM
internal memory.

Note: As mentioned above, these instructions repbatise the designatioRsght
andLeft. You can understand these directions as viewsd &ither the front of the
animal, or from the back of the animal (the animaight and left, preferred).
Whatever approach you choose, use ¢onsistently

2.1 ™ BAERCOM block diagram and theory of operation

Every effort has been made to keep the BAERCORUdny as simple and
compact as possible. Figure 1 shows a block diadoathe BAERCOM, and the
general function of each block is discussed infélewing sections.
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Pos(Blk)

EEG Signal |
Neg Conditioner
Ref
Stimulus Size +
m.i ) Click AD
Source Converter
Earphone i
Controller
LCD Display ¢ and
MMemory
To Computer +——| USB @ @

Interface Functon Sw

Figure 1. BAERCOM™ block diagram

2.1.1 % Click source and earphone

In order to collect the BAER response, an audicktmust be presented to
the ear under test. The click source circuit gatesrthis signal, and is precisely timed
by the controller. You can also adjust thkck” stimulus size control on the
BAERCOM front panel to set the amplitude of theklsignal, which is calibrated in
dB. We have found that a setting of between 6074ndB is generally sufficient to
produce a good BAER response. The click signslipplied to the three-pirott”
connector on the left side of the BAERCOM bottomegda

Theearphong which plugs into this connector and is inserted the subject’s
ear canal, converts the electronic click signal em acoustic stimulus. The earphone
ends in a soft plastic cone to help contain thekahithin the ear canal.
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2.1.2 ¥ EEG input assembly

The EEG signal is normally measured using twoiVattconnections (positive
and negative), with a third Reference connectibhis means that 3 connections /
electrodes are required on the subject for a siBg@& channel. In order to minimize
the number of electrodes placed on the animalB&ieRCOM uses just 3
connections for BOTH ears / channels. While nowshin the above block diagram,
the BAERCOM does this by allowing you to switch tefothe 3 EEG channel
connections between a Reference connection anatreAnput connection.

The BAERCOM EEQnput Assembly has a four-pin plug on one end and a
molded plastic block with three labeled and colodedsafety jackson the other end.
The jacks can be used with either alligator-clgdie connected to disposable
hypodermic needles as electrodes, or reusableameksditrodes. (See Section 2.3.2.)

The BAERCOM ships with a matching set of threen@hi (20cm) alligator-clip
leads plugged into the safety jacks. The plastiecs for these clips are also color-
coded. Make sure the cover color of each alligator-clipadé matches the color
shown on the label fastened to the molded block.

An Ear Select toggle switch (mentioned above)belied ‘ear left/right” and
is located on theght side of the BAERCOM bottom panel. This sWwifgermits you
to select the desired ear to test, and routes i lEputs and Reference connections
accordingly, based on the position of this switélor valid connections, you must
place the alligator clips on tliesposableneedles as follows:

» Black clip on (positive) needle on tleeown (top)of head;
* Yellow clipon(negative/reference) needle né=t ear.
* Red clipon (negative/reference) needle negint ear,

Note that threeeusableneedle electrode leads are also included with your
BAERCOM. Since these needle electrodes are relejdhley should be sterilized
between each use. The needles at the ends ofittaelseare placed on the subject as
discussed in Section 2.3.2.2, and are similaréactinnections indicated above,
except that the color of threusableneedle electrode leadsay or may not match the
colors shown on the molded block labBather than go by the lead colgrmake
sure each reusable needle lead connects the mafedy jack to the proper electrode
locationon the animal. Electrode locations are marked eaah safety jack on the
molded block label. See section 2.3.2 for morerimftion about this.
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Note that the [a] placement and connection of tHe&rodes, the [b] setting of the
Ear Select switch, and the [c] placement of the Bhone in the Ear Canal, MUST
ALL AGREE in order to correctly sense the BAER sigrfor the specific ear being
tested!!!

2.1.3  Internal circuits

The EEG signal conditioner block substantially &figs the very low level
EEG signal and also filters it using charactersstitat favor the BAER response
frequencies and minimize others. In the next bltlo& A-D converter transforms the
analog EEG/BAER signal into digital data at vergthspeed. This conversion
process is carefully timed to output digital datainlg the entire 11 milliseconds — one
pass-- following the start of each stimulus click.

The microcontroller triggers the audio click angbervises high speed
collection of the evoked EEG/BAER response datle microcontroller also
averages together (compiles) successive EEG/BAERm#sses to generate the
BAER trace. The controller generates the BAERdthat is plotted on the LCD
display and can also transmit it to your PC throtighBAERCOM USB connector.
The controller also manages the optional savinBAER trace data to “pages” in
non-volatile memory inside the BAERCOM.

Finally, the microcontroller scans the three BAERN control switches
frequently to check for any settings you changkis allows you to control the
BAERCOM, for real-time data viewing, data collectiand showing, or saving data
and reviewing it. Section 2.4 goes over all tHesetions in detail.

The LCD graphics display permits the BAERCOM tarkvas a stand-alone
instrument. The LCD display can show the raw Ekifaa from the signal
conditioner so that you can evaluate initial eledé connection quality and make
adjustments if necessary before you start collgadesta. The LCD also shows the
BAER trace, both during and after the BAER collestprocess. While the
BAERCOM is collecting BAER data, the display updatdter every 100 passes
(together called a “Scan”) to show the cumulatiAER trace of all passes so far.
You can also view previously recorded BAER datadsaon the LCD as well. The
LCD also posts various text messages that allowmgaoteract with the BAERCOM
unit and manage the data saving process. (Not¢hid®AERCOM-PC program can
significantly extend the capabilities of the BAERM@ystem, see sections 3 and 4
for more information.)
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2.2 7 BAERCOM battery, controls, connectors and display

The case and control layout of the BAERCOM wasghes] with ease of use in
mind. A simplified drawing of the BAERCOM casesisown in Figure 2 below, and
the location and function of each item is then ussed.

USB (top panel)

_UFI (UFI:) BAERCOM

MO1 ROZ20
ﬁ
show medinm
cnllctl-\ save low -\ I /-high

| -
View m— (D m=review  delete = CD — Xl
L'I‘nm:tivl:m —J Lr«!s:::tl utin‘.m,:’n‘.m::tntrl:}l-J

//—Eﬂ
x‘_;g "elick"
stimulus
6o size (dB)
0 0 |
ear
out left/right in

Figure 2. BAERCOM™ case front panel (simplified)
2.2.1 % Battery pocket and battery replacement

A “battery pocket” is inset into the back panetltd BAERCOM. You can
open the pocket by locating the short side of theecdoor with the 3 raised ribs, and
pulling this end of the door AWAY from the BAERCOMack panel. Once freed, the
cover should swing open revealing the 9V battery.

The BAERCOM checks the battery level whenever glmange thé&unction
Switch position. When the level of the battery drops teddout 6.0 volts, the
BAERCOM stops operation and posts a "Low Battergsaage on the display.
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7.

Follow this procedure to replace the BAERCOM 9\i&at

Be sure the BAERCONdower switchis turned to OFF.

. Carefully turn the BAERCOM face down, locate th@dto thebattery

compartment on the back panel, then pull the short edge gh3t raised ribs
away from the back panel to uncover the battery.

Hook a fingernail or other pointed object underd¢kge of the battery and gently
pull it out of the compartment with the snap coriaestill attached. (If you
carefully and briefly turn the BAERCOM face up thattery will often fall out on
its own.)

Unsnap the connector from the battery by placing youmb on a long side of the

connector, then pressing the connector away frentap of the batterydDo NOT
REMOVE THE BATTERY CONNECTOR BY PULLING ON THE WIRE S!

Snap a freslgood quality9-volt alkaline battery (Duracell MN1604 or equiat)
to the connector. (Many batteries marked "HeavtyDhiave significantly less
power capacity than the MN-1604, and will not lastong.) Carefully rotate the
battery if necessary so that the snaps on bothemars will mate (small to large)
then push the connector onto the battery.

Insert the new battery with connector back intoldhtery compartmeninaking
sure that the battery lead is able to lay flat alog the floor of the battery
pocket, and is NOT all bunched up at one end. The wsrdd of the connector
will be facing down.

Snap the battery door closed, making sure no vaeirepinched as you do so.

(Note that new Baercoms are shipped with a fresth&téry already installed.)

2.2.2% BAERCOM Control Switches

Three rotary switches and two toggle switchesnatloe user to interact with

and control the BAERCOM. The following five sect®outline the use of these
controls.
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2.2.2.1 "M Power Switch

The BAERCOM power switch is a “locking toggle” ¢ah located on the front
panel to the left of the BAERCOM display. The shadfthis switch must be pulled
awayfrom the BAERCOM front panel in order to toggle twitch from one position
to the other. This locking mechanism preventsdsrdally turning the power on or
off. Toggling the switclup turns the BAERCOMN.

2.2.2.2 M Function Switch

The BAERCOMFunction Switch, on the left side of the front panel below the
LCD display, allows you to choose one of the fivdEHRRCOM mainfunctions.
These functions are as follows:

« VIEW: The BAERCOM continuously plots the raw EEG sigaaduired by the
BAERCOM with no audio stimulation. The simple "ped display with this
function lets you evaluate the electrode connestanmd make changes if needed.

e COLLECT: The BAERCOM generates audio clicks and colle@i&HElata for 11
milliseconds following the start of each click. BR data from each 100 passes
are rapidly compiled into scans, summed with pnesiwace data, and plotted.
The ear being tested and the number of scans,sg &rown in the upper right
corner of the display. The COLLECT function alloe@mpiled traces to be
viewed using one of three vertical resolutions;,lavedium and high, selected
with theResolution/Control Switch (next section), but we recommend using
medium during trace collection.

« SHOW: The BAERCOM stops collecting, and posts the finampiled BAER
data trace. Note that you can choose differemescresolutions with the
Resolution/Control Switch in SHOW, too. The BAERde data is also sent to
your PC through the BAERCOM USB connector during 8HOW function.

« SAVE: When you move the Function Switch from SHOW to/&Ayou can
place the compiled BAER trace data, as shown odigay, into BAERCOM
internal memory. Up to 31 such BAER data traceg beasaved in bins or
“pages” in internal memory for later reference andfownloading.
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« REVIEW: This function allows you to move BAER traces atte stored inside
the BAERCOM, back to the BAERCOM LCD for furtheradwation or for
downloading to your PC. Stored data traces casrdmed as well as displayed
using REVIEW.

2.2.2.3 M Resolution/Control (R/C) Switch

The operation of this secondary control switclhated on the right side of the
front panel below the LCD display, depends on thedfion Switch position:

« VIEW: The R/C Switch is inactive.

e COLLECT and SHOW: Use the R/C Switch to select the trace display
resolution, LOW, MEDIUM, or HIGH. Other R/C switctettings are inactive
while the Function Switch is set to COLLECT or SHOW

« SAVE and REVIEW: Use the R/C Switch in saving BAER traces, nauggat
through saved traces and for deleting traces.

2.2.2.4 M “Click” Stimulus Size Switch

Located at bottom left of the front panel, thisirol sets the click amplitude
(audio volume) level. Levels include 0 dB (no k)ic40 dB, and then range from
60to 80 dB in 5 dB increments. You can generdhlytsvith 70 dB and then adjust as
needed to start “growing” a discernible BAER trace.

2.2.2.5 M Ear Select Switch

Located toward the right end of the bottom patmes, switch connects the
electrode leads on the animal to the proper EEGaicpnditioner inputs for the ear
being tested. This switch also tells the BAERCOMGch ear is currently selected for
testing, information that is added to saved BAERdiaaces. Moving the switch
handle to the Left selects the Left ear. Movelthedle to the Right for the Right ear.
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2.2.3 M Connectors

The BAERCOM is equipped with three connectors, tinad support the
BAERCOM unit itself and one for connection to yaemputer. The next three
sections describe connector use.

Both the in” and “out” connectors use the Switchcraft EN3 family of ketye
locking connectors. These connectors require prajggnment of both the key-way
and (usually) the locking collar, before full insen can be made. Pulling on the
leads during connector removal can damage the ctameiring, and so should be
avoided. Note that for older BAERCOMSs, the key-way was todsithe BAERCOM
front panel (up), and for current BAERCOMSs the keyay is_ away from the
BAERCOM front panel (down)!

2.2.3.1  Input Assembly connector

Thefour-pin “in” connector for the Input Assembly is located on the rightesid
of the BAERCOM bottom panel. The mating and logkoiug on the end of the EEG
Input Assembly lead should be inserted here.

A key on the input assembly plug requires propemtation before the plug
can be inserted into then” jack. The Key-way should be down for current
Baercoms! Thelocking collar on thisfour-pin plug must also be rotated properly
before the plug will insert fully into the jack. n@e fully inserted, rotate the collar
clock-wise to lockhe plug into the jack. Rotate the cokamunter-clockwise to
releasethe plug.

2.2.3.2 # Earphone output connector

Thethree-pin“out” connector, located on the left side of the bottom panel,
accepts théhree-pinplug on the earphone lead. Insert, lock and reldas plug as
described above for the Input Assembly plug.

2.2.3.3 M USB connection to computer

A standardJSB jack is located roughly centered on the BAERC®@iy panel.
This jack allows you to connect the BAERCOM to aPEB port using the standard
USB cableprovided. The BAERCOM supplies BAER trace datalW#B to the host
PC whenever the SHOW or REVIEW function is selected
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The BAERCOM incorporates an industry-standard dig#olator -- the Analog
Devices ADuM-1201 -- between the microcontrolled &me USB interface. With a
maximum rated isolation voltage of 2500 VACRMSsttsolator can enhance animal
safety. This isolation can also help minimize @ power line noise injected into
the EEG signal conditioner when the BAERCOM is ustde connected to a PC.
Note that, in order to maximize this isolation daipty, please try to keep the USB
cable away from the animal, other BAERCOM cablesl the BAERCOM unit itself.

However, as mentioned above, we sgtommendthat you alwayslisconnect
the BAERCOM from the PC computer (by disconnectimgUSB cable from the
USB connector on the top panel of the BAERCOM) beefictually collecting BAER
data traces from an animal. The gain of the EE@Gadiconditioner in the
BAERCOM is very high, and power supplies (espegialternal supplies used with
Notebook computers) can introduce a substantiabataf high frequency electrical
interference, that can easily distort or mask tttaad EEG/BAER signal that the
BAERCOM is designed to measure.

Note that you can often test for this aspect.céngect the USB cable from the
Baercom. Turn the Baercom on, and let it completeusual start-up process. Set the
Function control to View, and disconnect both theaker and input lead from the
Baercom (if they are connected). While in View avith the input lead
disconnected, the Baercom should continuouslyalmsically flat line with just a
little ‘fuzz’ (noise) visible. Next, connect theaBrcom to your PC (which should be
on) with the USB cable. If you see more ‘fuzz’lwihe USB connected, then noise
from your PC is getting into the high gain amplifie the Baercom, and you should
probably do your Baer data collection with the US8connected.

2.2.4 M LCD Display

The BAERCOM graphics LCD display is prominentie top half of the front
panel. The display shows the BAER trace both &shieing compiled and as a
completed BAER trace. The characters posted inplper right of the display
indicate the ear tested as well as the numberasfss(sets of 100 passes) the trace
represents. The characters posted in the uppeflife display show what internal
memory bin or “page” the dawill be saved to, should you direct the BAERCOM to
save the compiled BAER trace showing. Tick matka@the bottom of the display
mark off one-millisecond intervals in the Baer &ac
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2.3 M Connecting the BAERCOM to your subject

In order to acquire good BAER data, you must edigeind conscientiously
establish two good quality communications chanhetsveen the BAERCOM and the
animal you are testing: one for the audio stimsupplied by the earphone), and one
for the tiny EEG response sensed by the electradésonnected to the BAERCOM
EEG signal conditioner by the Input Assembly.

Note that the [a] placement and connection of tHe@rodes, the [b] setting of the
Ear Select switch, and the [c] placement of the Bhone in the Ear Canal, MUST
ALL AGREE in order to correctly sense the BAER s@rfor the specific ear being
tested!!!

2.3.1 7 Earphone insertion

The BAERCOM delivers the audio stimulus to themaalis ear with a small
earphone. Inserting the Earphone is easy:

1. Gently push the soft, clear plastic tip on the Barne, deep into the ear you
wish to test. Try tgeal the ear canal as best as you can with thedtiping
actual BAER data collection, so the clicking sodiogs not leak out and cause
the subject’s other ear to respond. You may nedubld it in place.

2. Plug the Earphone lead connector into the matdhiree pin but” jack on the
left side of the bottom panel of the BAERCOM.

2.3.2 %8 Electrode connection

Mastering the information and techniques in this a#on
are a crucial part of the successful use of the BREOM,
or any other BAER instrument!

The BAER response is generated by both the eathanorain, and appears in
the subject's EEG signal in the first approximately milliseconds after the click
stimulus. The BAER responsevery small, less than one microvolt, and so must be
sampled repeatedly in order to build up a deteetsddponse.
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In addition, the BAERCOM'’s EEG signal conditionsrconfigured t@reatly
amplify this signal, and in the process, will also greatiyplify anyunwanted
electrical noise as well.

TheONLY WAY to minimize unwanted electrical noise and intezfare is to
use some type of “needle” electrode, placed “subnebusly”, i.e. under the skin, in
direct contact with the “live tissue” underneathetskin. Failure to achieve a good
guality sub-cutaneous “live tissue” connection fomll 3 electrode connections can
result in noisy or otherwise indistinct BAER data !!

Note that the skin of animals is substantially lemsssitive than human skin, and
so the use of needle electrodes is not as muchhmfther”, so carefully make sure
that each needle extends into the sub-cutanewagjdsue. Even though light
sedation may be required on some animals, carefutalming animal handling is
usually sufficient to allow collection of the BAE#Rata from most animals.

There are two common, readily available means leae the required sub-
cutaneous connection. One approach is to userthk stainless steel needles used
with hypodermic syringes. A simple “Alligator Cligonnector then makes the
required electrical connection with the needle tsh@he other approach involves the
use of actual “Needle Electrodes” specifically bftor sub-cutaneous use. These
electrodes already have an attached lead that take®f the electrical connection.
Either way works well, and the instructions belawver both

Note that the detailed connection instructions tbkkw cover two key aspects:
thequality of the sub-cutaneous connection to “live tissas"well as the correct
signal routing required for correctly connecting electrodes ®phoper inputs of the
BAERCOM. BOTH aspects are crucial for the proper use of the BBEN!!!!

Correctsignal routing for the 3 BAERCOM input connections should begin
with the threesafety jackson the Input Assembly molded block. The text lalgeof
the 3 jacks is both color-coded and descriptivehtmw where on the subject each of
the electrodes should be connected.

* The top jack is marke@ROWN (in black lettering, which corresponds to the
black alligator clip) and should be connected to thetetele on thd OP of
the animal’s head.

I UFI 545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
H Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com

2 ATTTT
S ==

TVIng science with experience



UFI — BAERCOM® System & Software Instructions Viers2.2 4/2016 Page 26

* The middle jack is markedEFT (in yelLlowlettering, which corresponds to
theyeLlowalligator clip) and should be connected to thetedele next to the
animal'sLEFT ear.

* The bottom jack is markeRIGHT (with Redlettering, which corresponds to
theRedalligator clip) and should be connected to thetetgle next to the
animal’'sRIGHT ear.

As indicated, the “Crown” electrode should be pthaethe top of the animal’s head.
The two electrodes adjacent to the Ears shoulddoeg where convenient directly
below the Ear Canal, at approximately the levehefbottom of the flap of loose skin
that is normally referred to as the “Ear”, but lfarlose to the ear canal. One of our
colleagues, Dr. Collette Williams at U.C. Davissaenmends this placement for the
two ear electrodesi find the best place to put the ear electrodest ithe base of the
ear just below the caudal attachment of the zygmnaath. This structure is very
easy to palpate and this placement gives you teeamplitudes on the earliest
peaks. (And as pointed out previously, you need to decaihat Right and Left
actually means; front view or back view, just begistent!)

As mentioned above, the BAERCOM Input Assembly loamsed with the two
most common types of needle electrodes:

» Disposable hypodermic needles (see Section 2.3.2.1)

A set of 8-inch safety jack leads is provided withur BAERCOM. Each lead
has a color-coded alligator clip on one end thiasdecurely to a standasthinless
steelhypodermic needle placed on the subject. Hypomemsedles are very
common, and most are disposable, so sterilizasioi a concern.

* Reusable needle electrodes (see Section 2.3.2.2)

Your BAERCOM comes with a set of three reusabledieelectrode leads as
well. The needle electrodes at the ends of trezs#slare a smaller gauge (diameter)
than most hypodermic needles, so animals may telénam better. In addition, if
you do a lot of BAER testing, the reusable elearochay prove more cost effective
than disposable hypodermic needles. However, bdeis@edle electrodesust be
sterilizedbetween each use.

As mentioned in Section 2.1.2, the reusable @ldettead colormay or may
not match the colors shown on the molded jacks, so extra isanecessary to make
sure the electrode leads are properly connectatetoorrect locations on the animal!
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As already discussed, we have designed the BAER@(Ma 3 electrode
connection in mind, in order to minimize the numbeelectrodes that need to be
placed on the animal. This approach involves uieglectrode for the eaot being
tested as the reference for the EEG signal gerebgténe ear under test. The
BAERCOM has a switch on the bottom panel (Ear $eldch) to correctly connect
the electrode from the ear not being tested todfeence input of the amplifier.

Whichever electrode type is used, carefully folline guidelines discussed
below. This aspect of the BAERCOM connection process ispnenportant!

2.3.2.1  Disposable hypodermic needle use

Disposable stainless steel hypodermic needlescamenonly available and have
been found to work well with the BAERCOM. When BREesting on a particular
animal is finished, the needles can simply be readand thrown away, and a new set
used for the next subject. We recommend usingtblestrodes at first. Follow these
steps to use disposable hypodermic needles atettteoees for the BAERCOM.

1. Plug the three color-coded alligator clip leadslack, Yellow and Red — into
the correct jack on the Input Assembly molded bliatleled with the matching
color.

2. Gently “bunch” the animal’s skin at the desirecctiede site, then insert the
first of the three needles subcutaneously throhgtskin fold so that 1/4" to
3/8" (6mm to 10mm) of the needle’s length protrudesthe other side (Figure
3). MAKE SURE that the needle go&ELOW the skin tissue to allow the
needle to contact the sub-cutaneous “live tissueleuthe skin!

Alcohal

Alligator Clip
Disposable, - [Red Shown)
Stainless Steel
Hypodermic _
Needle

-

Dermis

Sub-Dermal Layers
(Subcutaneous)

Figure 3. Electrode insertion using disposable hyq@lermic needle
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3. Fasten the correct alligator clip over the expopethtedend of the needle.
This approach provides a fairly secure mechanitatlament, as well as a good
electrical connectionBe sure the alligator clip color corresponds to the
correct electrode location on your animal

4. Place a couple drops of alcohol on the exposed @itie needle, using a
cotton ball, to improve signal quality and furtltesinfect the needle site.

5. Repeat Steps 2 through 4 for the other two eleeod

2.3.2.2 M Reusable needle electrode use

Your BAERCOM includes three reusable stainlesslsteedle electrodes on
leads. Each electrode lead has a plug to alloartios into one of the three jacks on
the Input Assembly molded block. If you need &t telarge number of subjects,
reusable needle electrodes may be a more costreffepproach than disposable
hypodermic needles.

As opposed to the method using disposable elexdtadusable electrodes offer
no mechanical means to hold the needles underkihe Animal motion can easily
dislodge electrodes, so you may need to anchdnghg Assembly molded block to
the animal to keep it from pulling the electrodes. o

For this reason, we recommend that at first, yaudisposable hypodermic
needles with the alligator clips. Once you haveeap to speed with the use of the
BAERCOM, you can then switch to Needle electrodes, work through the issues
they bring.

REUSABLE NEEDLE ELECTRODES MUST BE STERILIZED BETWE EN ANIMALS.

Follow these steps to place and connect reusaeiéla electrodes:

1. Gently “bunch” the animal’s skin at the desire@ sthen insert the needle
electrode subcutaneously into the skin fold. Agsased to the disposable
needle methodjo not push the needle out the other side of thexthed skin
(Figure 4).However, you must stiMAKE SURE that the needle goes
BELOW the skin tissue to allow the needle to contacsthi®cutaneous “live
tissue” under the skin!

[lllustration on next page]
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Aleashaol

Reusable Needle
Electrode

F,
.".
!
I,

Dermis

Sub-Dermal Layers
(Subcutaneous)

Figure 4. Electrode insertion using reusable neegllelectrode
2. Plug the electrode lead into the appropriate jackhe Input Assembly block.

MAKE SURE TO CORRELATE THE LOCATION NAMES — “CROWN,” “LEFT,” AND
‘RIGHT” -- ON THE MOLDED INPUT ASSEMBLY LABEL, WITH THE PROPER
ANIMAL LOCATIONS. REUSABLE ELECTRODELEADS THEMSELVES MAY OR MAY

NOT BE CORRECTLY COLOR-CODED

3. Place a couple drops of alcohol on the exposedopoof the electrode, using a
cotton ball, to improve signal quality and furtlisinfect the needle site.

4. Repeat Steps 1 through 3 for each of the othetretbzs.

Note that “Reusable” electrodes will not last indie€ly, but will need to be
both carefully inspected, and if necessary replatedgular intervals. Normal use
will slowly erode the needle body, and repeatedilmencan weaken the needle
causing breakage, so this should be avoided. Eretare when using the thinner
Needle electrodes, and inspect them frequentlgifprs of excessive wear or
cracking, and replace them as required. You cachaise replacement needles from
UFI, so contact us if you need more.

2.3.2.3 M Connections and Actual BAER Testing

As mentioned, the BAERCOM incorporates a toggbetyar Selectswitch on
the right end of the bottom panel. This switchueas that the electrode connections
are routed correctly for the ear being test€dle Ear Select switch permits the three
electrode leads to be connected to the animal prste, then left in place for the
duration of BAER testing.
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In addition to correctly connecting the EEG eled&® on the animal to the
correct EEG Inputs of the BAERCOM, the BAERCOM alsads the Ear Select
switch setting so the BAERCOM can annotate bothstheed BAER trace data, as
well as any BAER traces sent to the PC, with theasd®&AR being tested.

Also, note that before actually performing BAERtieg as described below,
you will need to connect the black 4 pin plug & é&md of the Input Assembly lead, to
the ‘in” connector on the right end of the BAERCOM bottpamel. This connects
the electrodes on the animal to the EEG signalitonér inside the BAERCOM.

The actual mechanics of performing the BAER tatt the BAERCOM is
discussed in more detail in section 2.4 below. Elav, as an introductory overview,
the general procedure for performing a BAER tesbaih ears of an animal is shown
below.

1. Attach your disposable (Section 2.3.2.1) or reuséBection 2.3.2.2) electrodes
to the subject using the connections/locationsipddelow and shown in

Figure 5:

Disposable electrodesReusable electrodes Electrode location
Black alligator clip Lead from CROWN jackCrown (top of head)
Red alligator clip Lead from RIGHT jack| Below rigbar
Yellow alligator clip | Lead from LEFT jack Below ledar

Earphone P % Black (Crown)
(Right Ear) 45‘3 = T B

Electrode
= 1".
- b
Red (Right) : . ¥ "\\Tﬂlﬂw (Left)
Electrode _‘_I' Electrode

Figure 5. Example electrode placement
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2. Connect the black connector at the end of the IAgsembly lead to thar{”
connector on the right side of the BAERCOM bottoamgl.

3. Gently insert the earphone (Section 2.3.1) fulty itmeright ear (as shown
above) then set the Ear Select Switch to the RIGHT positio(The electrode
below the left ear acts as a reference; the eldetbelow the right ear is the
active one.)

4. Perform a BAER test on the animal’s right ear axdbed below in Section
2.4. You can start by collecting 15 Scans, ancelthg Click stimulus size set
to 70 dB.

5. Remove the earphone from the right @asert it into the left ear, then set the
Ear Select switch to the LEFT position(The electrode below the left ear
becomes the active one, while the electrode betewight ear becomes the
reference.)

6. Perform a BAER test on the animal’s left ear, ageimg the same number of
Scans and the same Click Stimulus size.

Note that you can easily test and re-test eithedeaang this process as you
wish. In fact, if you have any questions aboutrgsilts you get, you SHOULD
repeat the test! If what you are seeing is the BAifnal, the results of successive
tests on the same ear should look almost IDENTICAL!

Also, when you are done testing, you should gemtly carefully remove the
earphone and electrodes from the animal.

2.3.3% Animal tolerance: some suggestions

We have found that most animals easily toleradeBBAERCOM electrodes and
wires. Animal age and past experiences help daterhow well the procedure is
tolerated. Careful and sensitive handling duriddR testing usually helps calm the
animal. However, you may encounter animals thaire mild sedation during
BAER testing.
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2.4 ¥ Using the BAERCOM to perform BAER testing

Simplicity of use has been an important design fpsahe BAERCOM system
since its inception. Actual BAERCOM operation dembroken down into the
following three main tasks:

» Collecting and compiling a BAER data trace

This important procedure covers the basic BAER datlection and plotting
process to generate a Baer trace. The steps ettlndSection 2.4.1 show this most
basic use of the BAERCOM.

e Saving, reviewing and deleting compiled BAER datades

Up to 31 compiled BAER data traces can be stardains or “pages” in non-
volatile memoryinsidethe BAERCOM for review whenever desired. SeeiBect
2.4.2 for more information about saving, reviewargl deleting BAER data traces.

» Sending compiled BAER data traces to a computer

After the BAERCOM has been used to collect a BAt&Ra trace, the SHOW
function is used to display the resulting BAER dasae on the Baercom LCD. A
previously recorded BAER data trace can also beedas the REVIEW position as
well. After the data is displayed, the BAERCOM ntmey/connected to a PC and the
BAERCOM-PC software used for data download. Andradownloading, you can
generate a hearing report (both ears), then @ane, or review the BAER data traces
as desired. Sections 2.4.3 and especially Sedtthscuss the use of the software.

2.4.1 % Collecting and compiling a BAER data trace

After correctly connecting the BAERCOM to an anirfas described in section
2.3 above), there are three basic steps involvediing the BAERCOM to collect a
BAER trace. These three steps correspond to tee thajoiFUNCTIONSof the
BAERCOM, which in turn map to BAERCOM Function Sghitsettings.

* VIEWIing the EEG signal to check the electrode-animal cctme
 COLLECTIingthe BAER data through a series of scans
« SHOWingthe compiled BAER response (trace)

If your goal is to actually collect BAER data fram animal at this point, be sure that
your BAERCOM isalreadyproperly connected to an animal as described above
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2.4.1.1 M VIEW the EEG signal (and Baercom power-up)

The VIEW function is provided to allow a basic ck@f the animal
connections and EEG signal path prior to collecBAg¢ER data. Since the VIEW
process is likely the first function you will setethis discussion includes the actual
“power on” process for the BAERCOM as well.

1. Set the switches on the BAERCOM as follows betfaraing on the power:

» Set theFunction Switch, below the lower left corner of the display, to
the VIEW position;

« Set theResolution/Control Switch below the lower right corner of the
display, to MEDIUM,;

« Set theClick Stimulus Size Switch below theFunction Switch, to 70
dB;

« Set theEar Select Switchat the right end of the bottom panel as follows:
set to LEFT to check the left ear, and to RIGHTheck the right ear;

2. Now power up the BAERCOM by pulling tHeower Switchhandle out to
unlock it, then up to the ON position. The follegiscreens appear on the
BAERCOM LCD display in sequence, as the BAERCOMtbap:

Startup screen 1 Startup screen 2

Startup screen 3 Startup screen 4

(Note that the current Baercom Firmware is v D.©TND.1!)
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3. The BAERCOM will now start to plot the EEG signtid receiving from the
animal through the electrodes and Input AssemBlythis point there is no
audio stimulus, and the "raw" EEG signal displagudti resemble Figure 8:

a nearly flat line in the center of the displayhwsbme noise visible. If the
EEG plot looks extremely noisy (large peaks), ar & erratic baseline,
recheck all electrodes and connections betweeBAERCOM and the animal.

Figure 8. EEG signal while VIEWING

By the way, at this point you may want to checkpbsition of both the Ear
Select switch and which ear has the Earphone atgtist to make sure everything is
set up correctly.

Also, note that you can turn the BAERCOM power athwhe Function switch
set to any position. However, the BAERCOM will pagnessage prompting you to
set the Function switch to VIEW, and will ignoreyasther switch settings until this is
done. This behavior only happens when the BAERG®fst turned on. You can
also turn the BAERCOM function switch to the VIEWgition at any point to again
re-check the signal, which will interrupt any ogema currently in process.

2.4.1.2 ™ COLLECT the BAER data trace

Next, set the Function switch to “COLLECT”. ThABRCOM will begin
generating the audio stimulus (a staccato clickimgnd from the earphone), and then
gathering the EEG signal, from the electrodes eratiimal. Beginning with the click
onset and lasting for the next 11 milliseconds e Baer data collectigpass-- the
BAERCOM records the subject’'s EEG response to tiek Gtimulus. The
BAERCOM repeats this stimulus-response cycle @i for one completgcan
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After each approximately three second Scan (186q%), the BAERCOM stops

collecting the response data long enough to sulBEB data collected so far, and
generate the summed Baer trace on the displays plti averages together the
cumulative BAER data for all Scans since the Funmti Switch was last turned to
the COLLECT position.

Follow this procedure to collect your BAER data:

. Leave the switches where they were for the VIEWcfiom (Section 2.4.1.1).

. Turn theFunction Switch to the COLLECT position. (This may be done not

only from VIEW, but from the other switch positioas well.) You will
initially see a display similar to this one.

The “M03” in the upper left corner indicates thaABBRCOM internal memory
Page 3 is thérst one available for BAER data trace storage out of the total of
31 writable pages; traces are always saved inr$teavailable page. (Page 32
is reserved for sample data from an actual BAERaes canine subject.) If
you decide to save the data trace now being cellie@s described in section
2.4.2), it will be stored in Page 3. The “000tle display’s upper right corner
indicates that no Scans have been completed yet.

You may hear the clicking sound of the audio stusutoming faintly from the
earphone. If the clicks are loud, check to be sugeearphone is snugly
inserted in the animal’s ear canal, and re-startdésting (View then Collect
again). Note that the animal’s other ear can nedpo the Click as well if it is
not very quiet.

@ ATTTT
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3. As the first Scan of 100 passes is completed, tieMBdata from the first Scan

will appear on the display (top left image belovinere we are assuming that
the Ear Selectswitch is set to LEFT). As you continue data axilkn, you'll
see the display evolve as further Scan data arage® in with the data of the
previous display.

After nine scans After twenty scans

(Note that there is no animal connected for thasapges, we are focusing
mainly on the mechanics and activities of the BAERCduring normal use.)

The BAERCOM continues scanning as long as the Fuioct Switch remains
set to COLLECT The upper limit is 999 scans, or 99,900 totaispa. Despite
this high capacityyou can usually discern a BAER response after jastto

20 Scandor small animals.

. If you had set th&ar Select Switchto the RIGHT position rather than to

LEFT, you would see a similar evolution of the BAERt data, except that an
“R” precedes the three digits showing the numbe3azns in the upper right
corner, indicating the Right ear is currently betegted.

Mk,
\
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After four scans After seven scans

Note that you shouldot change the position of the Ear Select switch wihiée
function switch is in the “Collect” position. lfop realize the switch is set incorrectly,
or the Earphone is placed incorrectly, simply tlma function switch back to the
“View” setting, correct the Ear Select switch gagtor Earphone placement, check the
resulting VIEW signal, then move the function switzack to “Collect” and start
BAER data collection again. (The BAERCOM will allgyou to change the Ear
Select switch as desired during Collect, but thilkjust add incorrect data to the
overall summed BAER plot, which makesnvalid, and so should be avoided.)

If, in Step 2 above, “M32” (M24 on older Baerconsylisplayed in the upper
left corner,all writable BAER memory pages inside the BAERC@d&/baing used
While Page 32 is displayed, BAER data cannot beeshio BAERCOM memory
(Section 2.4.2 below). Sample BAER data storddage 3Zannotbe erased.

The whole goal of the “Collect” process is to eotl BAER data until an easily
discernible BAER signal (trace) is posted on thedeRAOM LCD display. Assuming
that the subject connection is good, and the antamalhear, this should happen after
between 10 and 20 Scans for small animals.

2.4.1.3 M SHOW the BAER data

Turning the Function Switch to the SHOW positiaité both the audio
stimulus and BAER data collection, immediately giog the Scan that may be in
process. The display now simply plots the BAERad@tce’, averaged from all the
complete Scans compiled together up to this p@ontyour examination, for saving,
or for transmission to your PC running the BAERC®@-software.
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Using SHOW is very simple:

Move theFunction Switch from the COLLECT to the SHOW position when
you can clearly discern the BAER response. Asadlanentioned, this usually
takes 10 to 20 scans for small animals. (Usedheeswumber of scans for both
ears!) You should already know what you are logKor; the typical BAER
response. The shape of the BAER signal has beenss$ied in Section 1. In
addition, an actual small animal BAER sample trgegshown in the BAER
data in “Page 32" permanently saved in the BAERCQé&mMmory.

Earphone clicking stops as soon asRbaction Switch is turned to SHOW,
and the display freezes to show the last summedRBédia trace. The
characters in the upper right corner of the dispiajcate theEar Selectswitch
setting — L for left or R for right — and the totaimber of Scans made.

In the upper left corner of the display, the chemec“M##” begin blinking
about once a second, and show what memory pagbemilked to store the
BAER data trace, if you go on to use the SAVE figrc{Section 2.4.2).

Finally, the BAERCOM USB port begins sending theptiyed BAER data
trace to your PC if you have connected the USBecalbheEar Selectswitch
position and number of Scans for the trace aretedht PC along with the
BAER data trace shown on the display. Note thgbif don’t want or need a
printed record of the test, or to save it on yaamputer, there is no need to
connect the BAERCOM to your PC.

2.4.1.4 » Comments about BAER data trace collection

The VIEW-COLLECT-SHOW steps encompass the ov&8AER data trace

collection process that is at the heart of the tionality that the BAERCOM supplies.
This process is typically performed twice, oncetfa LEFT ear and once for the
RIGHT ear, and these two BAER tracings togethepluan overall understanding of
the animal’s hearing ability at the time of thetites.

a. We indicate that it generally takes between 102th&cans to collect an easily

discernible BAER trace from small animals. Youpesence with the use of
the BAERCOM will give you a better handle on exaethat to expect in this
area, across the breeds and animal ages involwalimpractice.

) 545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
WUFI

Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com

p—
FYammmn

TVIng science with experience



UFI — BAERCOM® System & Software Instructions Viers2.2 4/2016 Page 39

b. As mentioned, you should attempt to useSWE number of Scans and click
stimulus size foBOTH Left and Right ears as you test each animal. Whis
make it easier to highlight any hearing abnornedithat you may encounter.

c. The BAER signal, and the testing used to displayis aBREPEATABLE
PROCESS If, on the one hand, you are unsure of yourltgsDO NOT
HESITATE to repeat the COLLECT-SHOW process. e to check
electrodes, leads, and Earphone, then perform AtERBsignal collection
again, maybe for more Scans than before. On tier band, if the final plot is
substantially different each time you collect BAH&a on the same ear, and
for the same number of Scans, then it is not th&EBAignal you are seeing.
You are probably seeing noise, which usually pdimsroblems with the
electrodes not all actually making contact witha@ithneous “live tissue”.

We recommend “coming up to speed” with the BAERC@wvorking calmly
and patiently with one or more “known hearing” aal(®) first. This approach will
help you develop the instrumenting skills necessagcquire good quality BAER
data with the BAERCOM, in a more relaxed “trial ardor” manner, before actually
testing other animals. The first time you encouat8Jni” or an animal that supplies
non-hearing indication, it is this previous expeode and understanding that will help
you discern the difference between hearing abnatiss&ahnd some sort of setup or
connection problem.

Also, if you use the BAERCOM infrequently, we reamend the same “hands
on” testing on a known good animal ahead of actueBting animals, as a refresher
course in the mechanics of using the BAERCOM.

2.4.2% Saving Reviewing and Deleting BAER data traces

Up to 31 (23 for older Baercoms) BAER data trazaas be stored permanently
in bins or “Pages” in the BAERCOM internal memofrihe following sections
describe how to manage saved BAER data traceg iBAERCOM.

 SAVE (2.4.2.1) collected data traces in the BAERCOM

« REVIEW (2.4.2.2) recorded data traces with the BAER/
« DELETE (2.4.2.3) recorded data traces from the BEER/I
« DELETING ALL TRACES AT ONCE (2.4.2.4New!
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2.4.2.1 M Saving BAER data traces in the BAERCOM

As we've noted before, the SAVE function allowsuyto store up to 31 BAER

data traces to internal BAERCOM memory (23 trace®fder Baercoms), one such
trace to each of the 31 memory “pageRach page holds the compiled BAER trace
for one ear (not both).Here’s how to perform the SAVE function:

1. Let’s assume that you have just used the COLLEQi€tian to compile a

BAER trace, and then moved the Function switcih&®oSHOW position. Start
the Saving process by moving thenction Switch from SHOW to SAVE (one
position to the Right), and the following appeandlioe display:

. Turn theR/C Switchto MEDIUM if it is not set there already. Thenmuhe

R/C Switch two positions clockwise to the NEXT position tHearck to
MEDIUM, in the time it takes to say “click, click"This action tells the
Baercom to save the trace showing.

. The display changes to one similar to the followiwbere “M04” indicates that

the trace — nine scans averaged together witkaéh&electswitch at LEFT-
has been stored to Page 4 (again this is not anasiadiata).

@ ATTTT
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4. Turning theR/C Switch back to the MEDIUM position (if not already done)

confirms the saveThe SAVE function is now disabled until you colleasew
BAER data. Finally, move thd-unction Switch back to SHOW to finish the
sequence.

If, after Step 3, you decide yalo not want to savéhe displayed BAER data,
just move thd-unction Switch away from SAVE to another position.

If while trying to save datgou see a display with “M32” posted at upper left
(M24 for older Baercoms like Figure 9), thea more writable BAER trace
memory pages are available

.-J v"lua._,l] J —

FERE I RIS S 0 W QR eSS

Figure 9. Sample BAER data from normal canine sulgct

You can save no more BAER data traces in BAERCOIvharg at this point;
the SAVE function is disabled. You will need to DETE (Section 2.4.2.3) at
least one saved BAER data trace before you cam agae compiled BAER
data to BAERCOM memory. (However, you need notalid the data plotted
on the display if you have a PC with BAERCOM-PQatled. Just move the
BAERCOM Function Switch to SHOW, hook up the USB cable from the
BAERCOM to your PC, and then download the data. td his is described in
Section 4.4).

Note that saving BAER data traces in the BAERCOMemal BAER data memory
requires that you carefully document which saveda#aces and “pages” go with
which animal!!! The saved data will include the EeSelect switch setting, but your
records need to connect saved data pages with theals the BAER data traces
were taken on!!!

Y ammm
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2.4.2.2 M Reviewing data traces saved in the BAERCOM

The REVIEW function lets you find and display bditle BAER data traces that
you have stored in BAERCOM internal memory, as \aslthe sample data trace
permanently saved in Page 32nless you use REVIEW, any data displayed is
always data you've just collectedHere’s how to display a stored BAER data trace.

1. Be sure the display does not show any unsaved tt@ayou want to savellf
it does, follow the steps in Section 2.4.2.1 toestbis trace in a memory page
before you proceed with REVIEW.

2. Set theR/C Switchto LOW, MEDIUM or HIGH. Then turn thEunction
Switch to the REVIEW position. The contents of the catm@emory ‘page’
are displayed. If , for example, you have justesba BAER data trace to Page
6, a test consisting of two scans with Ber Select Switchat LEFT, when you
select Review, your display would look like this:

3. To display the contents of timext page- an empty Page 7 in this example — turn
the R/C Switch to NEXT until you see the next data trace plottedn turn it back
to LOW, MEDIUM or HIGH.
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0000

4. To find and plot a BAER data trace imigher-numbered pagesimply turn the

R/C Switch to NEXT and let it remain there until the page / data trageu
want is displayed While in NEXT, the Baercom plots successivedgc
continuously, holding each one for about 2 secodssoon as you see the
desired trace, turn tHe/C Switch back to LOW, MEDIUM or HIGH to stop
the forward progression through the memory pagkg.ou keep the switch set
to NEXT, the display continuously cycles through3a traces / pages (24 on
older Baercoms), then starts over at page 1, ‘MO01’.

. Todownload any memory page tratethe software (more in Section 4.4),

wait until it is showing, then turn tHe/C Switchto MEDIUM if it is not
already there, then turn tlhk@nction Switchto SHOW. The BAERCOM
sends the selected, displayed trace througbhSB port to a connected PC
running the BAERCOM-PC software.

2.4.2.3 M Deleting data traces from the BAERCOM

The DELETE function allows you to remove BAER dtteces from

BAERCOM internal memory, one trace, one page ahe.t Here’s how to do it.

1. Find the BAER data trace / page you want to delatepost it to the display

using the REVIEW function as explained above. &albi, you set the
Function switch to REVIEW, then set tH®/C switch to NEXT until the trace /
page you wish to erase is showing, then movéikeswitch back to

MEDIUM. If you want todelete a series of traces (pages), start by disptay
the one in the lowest-numbered pageminimize the time required to delete
the whole series. As an example, we’ll deletecthr@ents of Page 2, displayed
on the next page.

@ ATTTTY
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2. With theFunction Switchstill at REVIEW turn theR/C Switch counter-

clockwise to DELETE. The following screen is desped:

. To make the deletion (make sure firsturn theR/C Switch from MEDIUM

to NEXT then back to MEDIUM, in roughly the timetékes to say “click,
click”. (Turn theFUNCTION switch away from REVIEW to ABORT the
erase.) After erasing, this screen confirms tlaaeR2 is empty:

. If this is the only BAER data trace you want to @t at this time- Page 2 in

our example -- turn thR/C Switch back to MEDIUM the moment the delete is
confirmed with the above display.

Mk,
\
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5. If you want to make further deletiondhowever, move thR/C Switch to
NEXT until the next desired plot appears on theldis. Then turn th&/C
Switch quickly back to MEDIUM to stop the display fromaiiyng through
consecutive memory pages. Finally, turn the switccBELETE to begin the
seqguence of Steps 2 through 4 or 5 as describea aBepeat the sequence
until you have cleared all desired memory pagese @ a time.

6. If, after Step 2 you decide that you do not want to delete the BA@idRa set
after all, just move thé-unction Switch away from the REVIEW position,
then turn thdr/C Switch away from DELETE. The BAERCOM memory
contents remain unchanged.

2.4.2.4 M Deleting ALL data traces from the BAERCOM (vD.2)

Erasing all 23 traces / memory pages from a Baeilisa tedius, error prone
job. We understand; we had to do this to eachlid®dae during our testing. And now,
there is room for 31 traces / pages! When weltkdcbding for the vD.2 Baercom
Firmware, we tried to give everybody a brealke added the ability to ERASE
ALL Baercom Traces / Memory Pages, ALL AT ONCE! This new feature can
save a LOT of time and frustration. But we ‘jusbl’ that we will get a phone call
from someone who accidentally just erasgddays worthof Baer testing results,
asking us if there is anything we can do abouThe answer is ‘no’. This process
does not overwrite the data, it completely eragekike we say repeatedly in the
release notes for the vD.2 Firmware —

USE THIS ‘ERASE ALL’ ABILITY CAREFULLY !

We disabled trace erasing for trace / memory [2dgéor all earlier Baercoms.
This page is sample data, and you can’t erasinitl, after expanding the trace data
memory pages to 31 pages, the Sample Data is npagia 32. Starting with
firmware v D.2,if you try to delete the sample Baer data in page 32, the vD.2
Baercom assumes you wantBRASE EVERYTHING . This is how it works.

1. First, pleastMAKE SURE youDO NOT WANT ANY traces currently stored
in the Baercom!!! Can we say check again? Thélyalibe gone!
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2. Use the Review function to show the Sample Datzetia memory Page 32.
Basically, you set thEunction switch to REVIEW, then set tHe/C switch to
NEXT until the page 32 (Sample Data trace) is shgwhen move thR/C
switch back to MEDIUM.

3. IF YOU ARE SURE you want to continue, move tiR&C Switchto DELETE.
Now, relax a little while; the Baercom flashes Aeseof 4 messages, asking
you lF YOU ARE SURE you want to eraseVERYTHING ! MAKE SURE,
because WILL ALL BE GONE!"! You can’t complete the Erase A ll until
these messages stop flashing! Take that time to & SURE !!!

4. If you realize you areot ready yet turn the Function switch AWAY from the
REVIEW position to abort, to exit the full eras@pess.

5. If you DO want toERASE EVERYTHING , acknowledge this the same way
you would for a page erase; move RI€ Switch from MEDIUM to NEXT,
then back to MEDIUM, in the time it takes to sajick, click”. The Baercom
will post two messages as it re-initializes (cl¢#ine entire memory array. The
Baercom will then start operati@s if power was just turned on. After the four
start-up screens are done, the Baercom can beags#gbired. At this point, all
memory pages will be empty.

Well, if you are tired, or brain-dead, this can get into a LOT of trouble. The rest
of the time, it can save you a lot of hassle andtfation! Did we say enoud@t
CAREFUL WITH THIS?!?

2.4.3% Sending BAER data plots to a computer

You can use the BAERCOM-PC software to downloadEBAlata traces from
the BAERCOM to your PC computer. You can thengrenfa full suite of software
functions with your BAER traces, focusing on pairimo or four ear Baer traces
together into a report, then annotating your regomting them out, and saving them
to a hard disk drive or other memory device.

Section 3 of this manual takes you through theasot installation process;
Section 4 shows you how to use the BAERCOM-PC softvieatures. Refer there
for more details about the use of the BAERCOM-PfBrse.
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2.4.4 % Tips and tricks for using the BAERCOM

While we have sought to make the BAERCOM as easisé as possible, the
successful acquisition of the BAER signal requtresdevelopment of new skills and
practices. The suggestions below can help eastetir@ing curve” required for this
process.

2.4.4.1% Making the learning curve a little easier

Please dmot try to learn how to operate the BAERCOM in a presared
situation, with a paying client for example. Takirg time out to practice with the
BAERCOM in relaxed circumstances will pay for itsef many times over, and
maybe even help lower your blood pressure!

We recommend that ydake your timein acquainting yourself with the
functioning and use of the BAERCOM system:

« Start with a well-mannered young animal wktiown goodhearing, then work
through this manual in a relaxed way.

» Carefully connect the electrodes, then collect s\ RAER data traces.

» Experiment with the various controls; practice sgvand deleting data traces.

« Compile different numbers of scans into separaieets to see what effect this has
on trace appearance.

* You can also try different electrode locations¢e sow this changes the traces.

* Practice switching data collection back and foeha®en the two ears.

» Exercise the BAERCOM-PC software functions to beea@muick and adept.

« If using the BAERCOM is your first experience wBAER testing, we
recommend that you find a “mentor” who is famileith the process, if possible.
Help from someone who has more experience will g way toward bringing
you up to speed.

2.4.4.2 % Suggestion for reviewing BAER results

As a BAERCOM novice, it might be best to collentiasave two traces for each
ear, making the same number of scans for each ti&eethe Stimulus Size to "0" —
no click stimulus -- for the first plot. Set the ®tilus Size to maybe 70 dB — clicks
thatshould be audible to your subject — for the second plot.
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Now compare the two plotdor each ear) to identify the presence or absehce
a normal BAER response for that ear. With a lgtkperience, you will soon become
familiar with the series of successive peaks thahfa normal BAER response.

And do not hesitate to repeat a BAER Collectionthg first result seems
ambiguous! If what you are seeing is the BAER resse, repeating the data
collection should result in an almost identical tca!

2.4.4.3% Adjusting BAER display resolution

You can adjust the BAERCOM to display your traaethree different vertical
scales to accommodate greater or lesser sprebd gdata. The MEDIUM setting is
most often best; when the traces are very noisthedBAER signal is unusually
strong, you may have to switch to the LOW settingen the trace shows very little
shape at all, the HIGH setting will help you betiee features that are present
(although in this case taking more Scans is ahstiation).

Switching among the three resolutiamdl not disturb the actual datastored
inside the BAERCOM - only the datigsplayis changed. Here’s how to change the
resolution.

1. Turn theFunction Switchto SHOW to enable resolution changes. (The
display resolution cannot be changed at other bvgigttings.)

2. Then set th&/C Switch to LOW, MEDIUM or HIGH to provide the best data
trace display. Here’s how the display of one BAdRa trace, in this case the
sample test in Page 24 (older Baercom), varies théhresolution setting.

LOW MEDIUM HIGH
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The HIGH setting shows the most detail. SettiregfR/C Switch to MEDIUM,
or especially HIGH, may also "clip off” the top lbottom of the BAER data so that it
cannot be viewed completely on the display. Shthikloccur, set the switch to
MEDIUM or LOW, and you may need to do this as m&gans accumulate in the plot.
MEDIUM resolution usually works well up to 20 to S6ans.

2.4.4.4% Some Troubleshooting suggestions

While we have sought to make the BAERCOM systempmmnents as robust as
possible, you probably will encounter problems auee as you use the BAERCOM.
Rather than being surprised by them, you need tddyéed about how various
problems will impact the use of the BAERCOM.

a. When you run into indistinct trace problems, yolRET STEP should
ALWAYS be toREPEAT THE COLLECTION! As has been mentioned, if
it is BAER signals you are seeing, or a lack thatesuccessive Collections will
look the same!

b. Next up, carefully check the routing of the elededeads, then the placement
of the Earphone (which ear) followed by the setbhthe Ear Select switch.
Setup errors like this are very easy to make!

c. Note also that if you can hear the “Click” morertheery faint, then the
animal’s other ear probably can hear it as welbu Will need to gently re-
insert the Earphone so that the stimulus remain8raad to the ear under test.

d. Failure to achieve a sub-cutaneous (live tissushection for all 3 EEG
electrodes is the primary cause of indistinct BAd&Ra from any BAER
instrument. If you are seeing noisy or non-refddatdata traces, you should
carefully check the electrodes, and re-insert asgsary to make sure you have
a sub-cutaneous connection. As mentioned abovaa#s skin is usually less
sensitive, and most animals should tolerate thikyfavell. And by the way, if
the compiled data traces show a lot of noise, #ta shown in the VIEW
position will probably show a lot of noise as wellhis can be your first
indication that there is an electrode connectiabjam.

I UFI 545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
H Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com

2 ATTTT
S ==

TVIng science with experience



UFI — BAERCOM® System & Software Instructions Viers2.2 4/2016 Page 50

e. As mentioned above, the Click stimulus is respdadir the initiation of the

BAER waveform in the animal’'s EEG signal. As autesyou can compare the
BAER plot with the Click Amplitude set at (say) @B, with the BAER plot
with the Click Amplitude set at 0 dB, which is niick stimulus. (This test
assumes same Ear Select switch setting and santeenoimScans.) The
difference between the two plots will be the cdmition of the BAER signal to
the animal’'s EEG signal.

. Over time, and as the result of normal use, commegproblems in the Input

Assembly may surface. You can easily test the BEBER! Input Assembly by
inserting the Alligator Clip cables into the moldgldstic header, and then
clipping all 3 alligator clips to each other. Pling black plug at the other end
of the Input Assembly into ther” connector on the lower right of the
BAERCOM bottom panel as usual. Now, turn the BAERCon, and set the
Function switch to VIEW. The BAERCOM will displdiie signal being
sensed from the Input Assembly and should shovsgdldy flat line with very
little noise. You can now move the Input Assenibld around, from one end
to the other, and try the same with the Ear Seldth in either position. If
for any positions, movements, or Ear Select swatgting you see a substantial
amount of noise, there is a bad connection inrpetl Assembly, and this
should be repaired before any more BAER testiqgeréormed. You may
decide to do this simple tess$ standard practiceat thebeginning or end of
any BAER testing. It may also prove helpful to @a/“spare” Input Assembly
on hand, since repair or replacement will take sbme.

. Should the Earphone stop supplying the clearlyldadClick stimulus, or of the

Earphone otherwise becomes physically damagedsiyould contact UFI
about repair or replacement.
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Section 3: Installing the BAERCOM-PC Software

3.0 » BAERCOM-PC Software Installation

The previous section (2) discusses the use d#eecom to acquire BAER
traces from your animals. The Baercom allows yocdilect, view and review a
single BAER trace, and also supplies internal gt@far up to 31 traces. The
BAERCOM-PC software was created to extend the ahjped of the Baercom
system. This software can download BAER traces fitte Baercom, and supplies
the pairing of 2 or 4 BAER traces from 2 ears mtsingle animal format, and allows
extensive annotations. The resulting single anire@brt’ can be saved as a file, and
printed out with several ‘print-out’ options. (hipard functions are supplied as well.
The actual use of the BAERCOM-PC software is cavanesection 4 below.

However,_before the BAERCOM-PC software can bel waéh the Baercom,
this software must first be correctly installedyamur computer. The installation
process requirdsoth the installation of the BAERCOM-PC program, ashasl
installation of USB drivers to allow the Baerconctmmmunicate with your computer.

>|f you have an earlier version of the Baercom-Bftwgare already operating on your
computer, you may be able follow a simpler upgraai.

« If you are currently using v2.0 or v2.1, you caolably just copy the v2.2
program file into the same folder as your existregsion, create a new Start
Menu item, and be done. The v2.2 program file @hrih directions for this
simple upgrade can be found in the new “v2.x Upgtddider on the CD.

 If you are currently using v1.x (1.5, 1.7, 1.9)uyghould perform the full install
of the Baercom-PC software (section 3.3), and cheskee if the USB drivers
already in place will allow the software to comnuate with the Baercom. |If
not, then install the USB drivers as well. (Youynmeed to uninstall the old
USB drivers first.)

>|f you have not yet installed the Baercom-PC safewon your computer, carefully
follow all the installation instructions in this wle section! (Section 3)

3.1 M System requirements

The BAERCOM-PC (v2.2) software program was writtismg VB.Net™ for
use under Windows™ XP and newer operating systeékagle from a free USB port,
and whatever printer you might wish to use, the BEEM-PC software makes few
demands of your computer. Most PC computers édaitaday should work well.
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3.2 M BAERCOM-PC Software Installation Overview

As mentioned above, the overall installation & BAERCOM-PC software
includes two separate installation processes. idtallation of the BAERCOM-PC
program is discussed first in section 3.3 belowe installation of the USB drivers to
allow the BAERCOM-PC software to access the BAERC@M over a USB
connection is discussed in section 3.4 below.

Note that BOTH of these two installation processedUST BE
SUCCESSFULLY COMPLETED before you can access
the BAERCOM unit with the BAERCOM-PC software !!!

3.3 M Installing the BAERCOM-PC Program

The installation of the BAERCOM-PC software on thard drive of your
computer essentially involves copying the BAERCOM-gbftware ‘Program’ (now
Baercom22.exe) and any other necessary files flmmsbftware CD to a folder on
your computer hard drive. In addition, this inksttédn process should create a Start
Menu shortcut for the BAERCOM-PC software to makeasier for you to start the
program.

Installation instructions for the BAERCOM-PC sodine are included below for
some versions of the operating system. While #réqulars vary slightly, overall the
process is similar for other versions. Also, sorekots below are for the v2.1
installation; v2.2 is the same, after replacingith 2.2.

The basic approach is to insert the Baercom-PC sefare CD into your CD
drive, and ‘run’ the Setup.exe program, which handés the installation.
Accepting the default options selected makes thisrqress pretty simple. The
rather verbose instructions below can help lesgmampced computer users.

3.3.1 ™ Installing on Windows™ XP

Follow the step-by-step instructions below to instee BAERCOM-PC v2.2
software to your Windows™ XP computer.

1. We recommend that you shut down any unnecessalgains during the
installation process.
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2. Insert the BAERCOM Software CD (v 2.2) into the @ive on your
computer. Click on the Start menu, then click ggten.... The “Run” dialog
box opens; click therowse... button:

CENE— 2| x|

— Type the name of a program, folder, document, or
5 Internet resource, and Windows will open it for you.

Open: || |

(6] 4 I Cancel | Browse... |

3. In the “Browse” window that appears next, chomigeComputer and then
select your CD drive, very often labeled “(D:)’hen clickOpen:

Bowse 2l x|
Look in I j My Computer j @ ? L
| 2v: Floppy (A1)
=e# | gcal Disk {C:)
== USE DISK (E:)

gshareddocs on Fratdsk? (Z:)
|- Tishared Documents
|\ ) Tom's Documents

File name: I j Cpen
El

Files of type: Ingmms

4. In the next “Browse” window, choose tBe€22 Publish folder (even though

BC21 is shown in the screen-shot), then ctipkn again:
Lookin: [ 2) 110223 1325 D) =l Qe E-
[¥BC21 Publish!

Fie rame: | = Open
Files of type: IProglams = | Cancel U
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5. In the following “Browse” box, selecktup.exe ,

then clickOpen once more:

o 2l x|
Lockin: [ (53 EC21 Publich E OF B
() Application Files
File: name: Isetup exe j Cpen I
Files of type: Ingmms :I Cancel
.

6. The “Browse” window disappears; the “Run” windowosid now be filled in.

The setup.exe program copies the program fi
on the CD to your computer and places them

lesidead in the install package
whexg lelong. And

remember, your installation will show “...BC22...” fdre v 2.2 software.

Type the name of a program, folder, document, or

Internet resource, and Windows will open it for you.

il

Open: I "D:\BC21 Publish\setup.exe”

Cancel

| Browse... |

=l

7. The “Browse” window disappears, and the “Run” windshould now be filled

in. Click OK:

Type the name of a program, folder, document, or
Internet resource, and Windows will open it for you.

il

Open: I "D:\BC21 Publish\setup.exe”

Cancel | Browse

=l
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8. After a brief pause, you should see quick messsigatar to the following:

x|

:':f:) Setup is initializing components...

Verifying application requirements., This may tske a few moments,

9. If you see this message, go ahead and ciitkll (the “publisher” is UFI):

Application Install - Security Warning |

Publisher cannot be verified. i{’
Are you sure you want to install this application? ot g

Mame: Baercom2l
From: D:\BC21 Publish

Publisher:  Unknown Publisher
Install | Don't Install I

™ While applications can be useful, they can potentially harm your computer. If you do not
trust the source, do notinstall this software. More Information...

10. An install progress window like the following n@ppears. Despite the
caution about “several minutes” for installatiarshould take only about 5-15
seconds if your computer is a reasonably fast sinee the BAERCOM-PC
software is not a large application:

(68%) Installing Baercom21 =
Installing Baercom21 Eﬁ’
This may take several minutes. You can use your computer to do other tasks bt

during the installation.

? Mame: Baercom2l

From: D:\BC21 Publish

Downloading: 387 KB of 565 KB

Cancel
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11. If all goes well, the next thing you'll see is tBAERCOM-PC software
welcome window (again, for version 2.2 insteadyvhich is your starting point
for actually putting the software to work, whichdescribed in Section 4:

BACRCOM PCSofovare by UFT—Wekomen
BAERCOM-PC Software

For use with the UFI BAERCOM Portable
Brainstem Auditory Evoked Response
Testing System 1!

By UFI -- (805) 772-1203
www.ufiservingscience.com/baercom.himl
& . baercom@ufiservingscience.com

Spifware (c} 2-2011 by UFI oKl

12. If the install fails for any reason, note what amgor messages say, then go
back over the installation process described tteneake sure you have not
skipped any steps. Also make sure you have iegtall the current Windows
Updates for your operating system. If you stivda@ssuesgontact UFIfor
support.

3.3.2 M Installing on Windows™ Vista or newer

Follow the step-by-step instructions below to inskee BAERCOM-PC v2.2

software to your Windows™ Vista computer. Window3™8, and 10 (probably)
will be similar. An again, the screen-shots sholy But 2.2 is the same.

1. We recommend that you shut down any unnecessalgains during the
installation process.

2. Insert the BAERCOM-PC disk into the CD or DVD driea your computer. A
window similar to the following should open autormatly. Click on the icon
for the media — in this case the CD drive -- thattains the “BC22 Publish
folder.” This folder holds all the installationds for the BAERCOM-PC
software.

@ ATTTTY
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Fa Links

[E Documents
[E Pictures

B Music
Mare »
Folders
B Desktop
B urt
. Public
1 Computer
&, Local Disk (C:)
& Memory Stick (D:)
SD / MMC (E:
o BC21 Publish
| Application Files
). Baercom?21 2100
e USBDISK (G:)
& Network
Control Panel
. Recycle Bin

Name Size

Files Currently on the Disc (1)
) BC21 Publish

Type 0|

File Folder 2

Favori
[EI Documents
B Pictures

B Music

More »

Folders
4 Desktop
o [@ va
b blic
418 Computer
& & Local Disk (Ci)
© @ Memory Stick (D:)
e 5D/ MMC (E)
4 (3 DVDRW Drive (F) 110223 1325
4 | BC21 publish
4 | Application Files
1) Baereom21.210.0
* am USB DISK (G1)
b & Network

ontrol Panel

RecycleBin

‘J 3 items

Name Size Type
Files Currently on the Disc (3)

Application Files
W) e Foicer

lication
pplication Depl.

Date modif,

Location

4. Right-click onsetup.exe , then clickOpen in the drop-down menu:

DVD RW Drive (F) 110223 1325 » BCZ1 Publish » - earch

Date modif.

Favorite Links
[El Documents
B Pictures

B Music
More »
Folders
B Deskeop
& ua
|, Public
18 Computer
& Local Disk (¢
& Mermory Stick (D)
5D/ MMC (E)
% DVD RW Drive (F) 110223 1325
|, BC21 Publish
1. Application Files
). Baercom21 21.0.0
o USBDISK (G)
& Network
[E Control Panel
{& Recycle Bin

Size: 472KB

@ Application

1 setupexe Datemodified: 2/23/2011 10115 AM

Mame Size Type
Files Currently on the Disc (3}

| Application Files
B FieFolder

Baercom2Lapplication
? ClickOnce Application Depl..
¥ 517KB
=
i stpee
DrE
@ "Rumes administrator

Wi Scan for Viruses

]'s

P, Moveto Quarantine

i

Send To. »

Copy

Create Shortcut

Propeties.

Location

Date crested; 2/23/2011 10:15 AM
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5. After a brief pause and perhaps a couple quick agess you may see this
window. Go ahead and clickstall (the “publisher” is UFI):

i nnot be verified. S
Are you sure you want to install this application? ;a

| Name:
Baercom2l

From (Hover over the string below to see the full domain):

FABC21 Publish
([ o Y[ aorin
—_—

While applications can be useful, they can potentially harm your computer. If you do not trust the
source, do not install this software. More Information..

Publisher:
Unknown Publisher

6. After another rapid message or two advises younstallation progress, the
BAERCOM-PC softwarevelcome windowshould appear (again, for 2.2, not
2.1). This is the starting point for actually pudtthe software to work, which
is described in Section 4:

BAERCOM-PC Software by UFI - Welcome 1!

BAERCOM-PC Software
Version 21
For use with the UFI BAERCOM Portable
Brainstem Auditory Evoked Response
Testing System !!!

By UFI - (805) 772-1203
www.ufiservingscience.com/baercom.html
(- baercom@ufiservingscience.com

ﬁ‘,—y; Spifware (c) 2-2011 by UFI

7. If the install fails for any reason, note any emeessages, then go back over
the installation process above to make sure yomaligkip any steps. Also
ensure that you have installed all current Windblpdates for your operating
system. If you still have issues)yntact UFIfor support.

3.3.3 M Installation Overall Comment

As mentioned, in order to install the Baercom PQsdftware, the ‘Setup.exe’
program inside the BC22 folder needs to be ‘ruitie directions above show one
such approach, and others are possible. For tieeatit versions of the operating
system, there can be a number of different appesmand details may vary slightly.
The result should be the same however.

AT
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3.4 M |Installing the USB Drivers

Installation of the USB drivers allows the BAERCERC software to access
the BAERCOM unit through the USB interface buitiorthe BAERCOM. These
driversMUST BE INSTALLED or the BAERCOM-PC software will NOT be able
to communicate with the BAERCOM !!And, by the way, you don’t need to
bother with ‘Com Port’ numbers any longer!

A folder named "Drivers" is also included in “BCPR2blish” on the CD. This
folder contains the information needed to instal torrect USB Interface driver files
on your computer.

How you proceed with this process depends on whparating system you
will be using with the BAERCOM-PC software.

3.4.1 M Windows™ Xp and previous versions

A second "setup" program has been included oBAERCOM-PC software
CD (in the Drivers folder) that performs the inkEabn of the USB Drivers required
by the BAERCOM USB Interface. The name of this US8tup" program is
"CDM20814_Setup.exe" (or something similar).

This program must be "run" in order to install th&B Drivers. The easiest
way is to use the Explorer (sometimes My Computé&a@mputer) to locate the file
(on the CD drive), and then "double-click" ovetatdirect the operating system to
"execute" or run it. The actual time required kg fprogram is very short.

After the drivers have been installed, the USBiS@rogram will open a
window indicating successful completion. On sorperating systems, it may just
close. After closing any message windows, youamerate the BAERCOM-PC
software to ‘Locate’, and access the BAERCOM trdoms the PC. We recommend
restarting your computer before continuing however.

3.4.2 M Windows™ Vista and newer versions

Under newer operating systems, you generally taicé the installation of the
USB Drivers. Instead, you must wairttil the first time you connect the
BAERCOM to one of the USB ports of your Comput&T THIS POINT, the
operating system will attempt to install the drsvésr the BAERCOM USB interface.
(The BAERCOM does NOT need to be turned ON for pinecess to work.) There
are a number of variables for this process. Plezestthe options belowarefully!

I UFI 545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
H Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com

2 ATTTT
S ==

TVIng science with experience



UFI — BAERCOM® System & Software Instructions Viers2.2 4/2016 Page 60

a. For some computers, the operating system will N@dw where this

information is located, and will open a window agkyou to ‘browse’ to the
LOCATION of the driver information for the BAERCOMSB Interface. You
will need to direct the operating system to lookhe DRIVERS FOLDER on
the BAERCOM-PC software CD for the information éeaus to correctly install
the drivers for the BAERCOM USB interface. Once tiperating system has
this information, it should pull the drivers froifmet CD, install the necessary
information, and complete the driver installationgess.

. For other computers, especially if your computerasnected to the Internet,

your computer may simply go online, locate, dowdItzen install the
necessary drivers, requiring no other action orr yaut.

. However, for other Internet connected computeis,glocess may stall for

some reason, and the drivers will NOT automaticakyall. The only cure for
this is to disconnect the Baercom from the computen the computer off,
temporarily disconnect the Internet cable fromadbmputer (or turn off WiFi if
that is in use), wait 30 seconds, then start yourguter, and wait for it to
complete its startup, then plug the Baercom baitkynur computer. With no
internet connection, the operating system will glyjopen a window that
allows you to browse to the appropriate USB driveershe Baercom-PC
software CD. The USB driver installation shouldgmess normally from there,
and you can re-connect the Internet to your comfter the USB installation
Is complete.

Note that small “balloon” messages usually shovinupe lower right corner of

your computer as this process takes place, regardiethe approach taken by the
operating system. Watch these, and allow thellagtan process to complete.

And we just need to note this agaifihe Baercom-PC software will NOT be

able to communicate with the Baercom UNLESS these3B drivers are properly
installed!

3.5 M Notes about the overall installation process

The overall software installation process requbbgdne BAERCOM system

should generally prove relatively straight-forwatdowever, there are a few
comments that might prove helpful.
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3.5.1 » Target Folder Note

Especially with newer versions of the operatingtesn, there seems to be an
increasing variability as to WHERE the BAERCOM-Rsitware will be installed,
and WHERE your saved data files will be located.

The actual location on your computer’s hard dvideere the operating system
installs the BAERCOM-PC software may not be thgtemiant. However, you can
easily use the “Search” function of the operatiystesm to find the program file,
named “Baercom22.exe” for version 2.2.

More importantly, various versions of the opergtaystem may try to save
your BAER report files in a "My Documents" foldelcocating your report files
buried in the "My Documents" hierarchy after theg aaved, this can be a very
frustrating task! However, this seems to increglgibe the location of choice.

Also, if you wish, you can create a folder on ybard drive specifically for
your BAER report files, and always direct the BAER@-PC software to save the
files there. You can also use the operating syS&earch function to locate the
BAERCOM-PC program file, and then direct the BAER@®C program to save
your report files there.

However you decide to approach this, make sureythaknow where to look
for your files! And you may run into write-permiga issues with some folders on
some operating systems, so always check theifitstyou save a file to a particular
folder, to make sure your file actually made itréielf not, you will need to change
the propertiesof that folder to allow write access, then tryiaga

3.5.2 # Com Port assignment no longer matters

Previous versions of the BAERCOM-PC software regfuthat you check, and
adjust if necessary, which “Com Port” the operasggtem assigned to the
BAERCOM. For version 2.1 and newer, this requirement is ranger valid, since
the Com Port setting is ignored by the BAERCOM-PEZ. ¥ and newer programs!!!

3.5.3 X New Installation — Most frequent issue

So you have had your Baercom for a while, andjystigot a new computer,
and installed the software from the CD, but it adoework; it won't Locate the
Baercom. Or you used the electronic download fiffarent computer... The single
most common issue in such situationfaiture to install the USB drivers as well
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If your new computer is connected to the Interitehay bail you out, and
download the USB drivers for you, the first timeuymonnect the Baercom to your
computer. This process takes a minute or twoetsib finish. Either way, the USB
driver installation needs to be done so the Baere@software can talk to the
Baercom!

3.6 M Electronic Download Overview

UFI offers an ‘electronic download’ of the contewof the latest Baercom-PC
Software CD for situations where your computer dugshave a CD drive, or maybe
you recently switched to a different computer aad frave misplaced your original
CD. The version downloaded will be the most resemsion of the Baercom-PC
software (v2.2 currently), but this should not arablem.

You will need to contact UFI with your Baercomiaénumber handy, so we
can verify your Baercom. We will then supply accegormation for the UFI “FTP”
site so you can perform the download.

The Baercom page of the UFI web site includeslatbrdetailed directions
for this Electronic Download procesREAD THESE DIRECTIONS FIRST !l
« www.ufiservingscience.com/baercom.htmi

The crucial point to be made is that the electralownloaddoesNOT
automatically install the Baercom-PC software! It simply places a folaeyour
computer named “BC22” that is an exact copy ofséume folder on the CD shipped
with new Baercoms. You wiBTILL need to follow the directions above to install
BOTH the Baercom-PC softwaeND the USB Drivers on your computBEFORE
you can use the Baercom-PC software to “Locate’amuess the Baercom!

The ONLY change with the installation directiorssiacluded above, is that the
BC22 folder is on your “C:” drive, and not on a @Dyour CD drive. The entire
installation process is otherwise the same,M&GT STILL BE PERFORMED for
BOTH the Baercom-PC software AND the USB Drivers!!!
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Section 4: Using the BAERCOMPC Software (v2.2)

4.0 M Using the BAERCOM-PC Software, introduction

This section discusses the use of the BAERCOMgttWvare. In order to
exercise the software as described below, your otenghould be booted up and the
BAERCOM-PC software and USB drivers should alrelagysuccessfully installed.
Please perform these two tasks as described ilwisécif you have not completed the
software installation process.

Also, if you plan on using the BAERCOM system wdthive animal subject,
then you will need to follow the directions in gent2 to connect the animal to your
BAERCOM, and actually work through the BAER datect collection process.
However, rather than work on two ‘learning curvassthe same time, it may be easier
at first, to work through section 2 with an aniraabject, and save some Baer traces in
Baercom memory in the process. You can then,maedater point, work through this
section (4) by downloading and reviewing BAER das&es from the BAERCOM
that you saved previously. And, by the way, comipgo speed with the Baercom
Simulator (Appendix C) can help simplify some asp&dt acquainting yourself with
the overall use of the Baercom system.

The BAERCOM-PC software main window arrangemenu$es on the
collection of a set of two (or four) Baer data gsccustomarily one for the Left ear
and one for the Right ear. This set of tracestdotss the measured hearing
capabilities for a particular animal. However, yaan also make a set of two traces
for one ear: one trace of daté&thoutthe click stimulus and one trace of data resulting
fromthe click stimulus. While this may be helpfulyemi come up to speed on the use
of the BAERCOM system, this approach is generatiyused for reporting.

Also, the BAERCOM-PC software does not allow yoassign “Left” and
“Right” labels to your trace data. This is becatlmesoftware automatically detects
the setting of the Ear Select switch at the tinBA&ER trace was collected and saved
inside the BAERCOM. However, as mentioned abdwesd instructions repeatedly
use the designatiofi@ght andLeft. You can understand these directions as viewed
from either the front of the animal, or from thecha@f the animal (the animal’s Right
and Left, preferred)Whatever approach you choose, use @onsistently

These instructions cover version 2.2 of the BAEREGRC software. The
software version number can be found in the uppét corner of the welcome
window displayed when the software starts up. d@cess this windowafter startup,
click once on the BAERCOM *“dog icon” in the uppefticorner of the software main
window.) The left end of the main window title lEso includes version information.
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4.1 » Keyboard and mouse use

The BAERCOM-PC software includes a number of safev‘buttons” that
respond to standard operating system controls etimha. You can also navigate to
various text boxes and enter or modify text. Tibate the action a particular control
represents you can usually do one of the following:

* You canclick over the desired control with a mouse or othenfoag device. This
is probably the best, easiest and most accurateoahet

» For controls labeled with an underlined letter, yan press thALT key at the
same time as the underlined lettBVe know this is bazaar, but you need to briefly
press the Alt key once to ev@BE the underlined letters! And when you do this,
any Baer traces will be erased! Don't panic, jpstss the Redraw button to
restore the traces.]

* You can also press theAB key to cycle through text fields and buttons utfd
desired item is highlighted, then press Enter tdtdms, or start entering text.

Note that this software generally enables and tksatbntrols as appropriate for a

particular task. For example, the download datations cannot be accessed while

reviewing previously recorded BAER data.

4.2 ¥ Starting the BAERCOM-PC software

Starting the BAERCOM-PC software is simple:

1. Click the BAERCOM-PC software “Start Menu” itemSge section 3 if you
have not yet installed the software.)

2. The software should open with an initial welcomaaaw (v 2.2 is almost
identical). ClickOK to close this window and continue.

BAERCOM-PC Software

For use with the UFI BAERCOM Portable
Brainstem Auditory Evoked Response
Testing System 1!

By UFI -- (805) 772-1203
www.ufiservingscience.com/baercom.html
€ ! baercom@ufiservingscience.com

Spifware (c) 2-2011 by UFI

1
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3. The BAERCOM-PC software main window opens, giviagli yaccess to the

main software functions. The latest (V2.2) sofviershown herdyut note
that earlier versions are often used in the detaitbinstructions below!

BAERCOM - PC Software v2.2 by UFI -- www.ufiservingscience.com/baercomhtml

QA (Location Details) (enter Name/ID) (other notes)
s UFI |
03-31-2016 I(enter Breed/?)
08:10
cta | (L) GetBAER Data | AM | ReviewALLBCTraces | (R) GetBaERData | ARM | stack Traces |
0 Scans | .. 0 Scans
Zoom Out (1) _ _ Zoom In (2) Zoom Out (3) _ _ Zoom In (4)
et Medium Resolution Medium Resolution ———————
Baseline Down Baseline Up Baseline Down Baseline Up
EXIT l Locate BAERCOM | Save | Review | Redraw | Quick Print | Full Print | ClipBoard Options I Help |

Compared with earlier Baercom-PC software versiaashave re-arranged the
yellow buttons along the bottom, but control logatand function is basically
the same. However, you will note the five new dwtin the picture above.
TheReview ALL BC TracesandStack Tracesbuttons normally wilNOT
SHOW until AFTER the software has both ‘Located’ a vD.2 Baercon, laas
downloaded the entire Baer trace memory from tlzer&om! We have
included them here so you know what they look l&aj where they are
placed. ThALM andARM buttons are used to add a second ‘mirror’ Baer
trace to each of the trace areas. This capakibiks after ANY USB Baercom
has been ‘Located’. The reth button clears the trace areas.

As before, there iso Menu Bar in the BAERCOM-PC software main
window. You simply click on buttons or type inteettext boxes to perform all
desired actions.

To close the Baercom-PC software, click Hxe button at lower left on the
main window or press the ALT key and "X."

T
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4.3 M Locating the BAERCOM unit with the software

Before the BAERCOM-PC software can communicaté wie BAERCOM
unit, the software needs to open up a communicatbannel to the BAERCOM
through one of the computer’s USB ports. (Notes thquires that the USB drivers
are already installed on your computer as desciibsdction 3 above!) The software
uses the “Locate” process to discover and operctiaanel. Follow the steps below
to work through this process.

1. If not already done, connect a standard USB caibla the BAERCOM USB
jack (Section 2.2.3.3) to any available USB portyyoar computer. (Which
USB port you actually use is not important.) Algour computer should be
on, and the Baercom-PC software should be running.

2. You will want the Baercom turned on, and to havegleted the usual power
on sequence. Now, in order for the software todte’ the Baercom, the
Baercom must be displaying a Baer trace, in e@¢©W or REVIEW. The
reason for this, is because, while in (just) th€OS¥Hor REVIEW positions, the
Baercomcontinuously transmits the data for the Baer trace currenttyshg,
andTHIS DATA is what the Baercom-PC software is looking forpider to
Locate the Baercom!

You may have just collected a Baer trace from amaly and this trace is
posted on the Baercom display in the SHOW positiand for the Locate
process, you can also perform a COLLECTion for inore Scans witho
animal connection then switch to SHOW. The resulting trace willnmse, or
mostly flat, but the actual data does not affeetlibcate process.

You can also use the REVIEW position to post antheftraces held in trace
memory inside the Baercom. One of these tracebealsplayed, and the
Baercom left in the REVIEW or SHOW position duritig Locate process.

3. Next, click the greenocate BAERCOM button in the bottom row of buttons.

[Picture on next page]
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BAERCOM - PC Software 2.1 by UFI

% UFI (Location Details) I:enler Name/lD) (other notes)
02-23-2011 I:enler Breed/?)
1:22
(L) Get BAER Data | (R) Get BAER Data |

0 Scans . 0 Scans

Zoom Out (1) Zoom In (4)

Zoomin(2) | Zoom Out(3) |
aseline Up I Baseline Down |

Baseline Down E Base E Baseline Up
EXIT ' Locate BAERCOM j Save | Review | Rl Quick Print | ClipBoard Options | Full Print | Help

As mentioned, the BAERCOM sends the current BAER tlace continuously
(over and over) out the USB port when the BAERCQikction switch is in
the SHOW (or REVIEW) position. The Locate processsmply looking for
this continuous stream of BAER trace data.

. Double-check that the BAERCOWNunction Switch is turned t&SHOW or

REVIEW , then clickOK on the next message.

BAERCOM - PC Software

\if) Please turn the BAER.COM MODE contral to the
'SHOW" position, then press the 'OK' button below

to scan for the BAERCOM. ..

. The following message window appears next, indigathe BAERCOM-PC

software is checking the USB link for trace datanfrthe BAERCOM unit:

BAERCOM - PC Software -- In Process Window

bty Scanning for the BAERCOM...

. Normally the scanning process takes just a fewrs#s;and is followed by this

message (next page):

Nk
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$x| The BAERCOM was Found via direct USB !!! (0)

If the message indicates that the Baercom was dofuocated), you can now
download BAER trace data from the BAERCOM to yoomputer as
explained in Section 4.4. The v2.2 software alkawa you to check if your
Baercom has the v D.2 Baercom firmware, and wWdoad_all trace data if
so. This is discussed in step #7 below.

If, however, you see the following message something similar, then the
BAERCOM-PC software didot find the BAERCOM via the USB link!

Baercom Scan Status... ll

' E Hm.. The Baercom does not appear to be connected to your Computer...
L

Verify that the BAERCOM~unction Switch is actually set t&HOW (or
Review)and that a trace is posted on the Baercom dispNext, carefully re-
check the USB cable to make sure the plugs onritie are fully inserted into
the jacks. Then clickocate BAERCOM again on the software main window to
repeat the search for the BAERCOM unit over the UBIB

7. This next step in the ‘Locate’ process_is ALL NEWtkwthe v 2.2 Baercom-
PC software! This latest software version can actually chéglour Baercom
has the v D.2 Firmware. If it DOES, the softwarenediateyDOWNLOADS
ALL TRACE DATA from your Baercom, anHEN makes the neReview
ALL BC Traces andStack Tracesbuttons visible and active!

After your Baercom was ‘found’ (Located) as desedilabove, the v 2.2
softwareALWAYS opens a new message winda®KING if you want the
software to check for the v D.2 Firmware in youeBam. You can select
“NO” to decline and skip this test! Maybe you alre&dpw your Baercom is v
D.1 or earlier. Maybe you are moving ‘just colltitBaer data from your
Baercom to the Baercom-PC software, and you da®trany traces in
memory for this. Skipping this test doesn’t caasg problems, and the Locate
process is done after this message window closes.
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If you DO want to continue with the v D.2 Firmware checlegsrthérES
button on this new message window. This window eldlse, and another
message window will open. This next window dirgais to move the
Baercom Function (left) switch to the REVIEW pawitiif it is NOT already
there. (The v D.2 Baercom can only respond todheck while in REVIEW!)
After you have set the Baercom to REVIEW, presQKebutton to continue
with the test. This test should be done in 5 sdsan less.

If your Baercom operating firmware is v D.1 or earla message window
opens, indicating this. The Baercom web page addseposted too, since it
includes some upgrade options for older Baerco@Gisse this window to
complete the Locate process. Even though yourd®aehas an earlier version
of the firmware, you can still use the v 2.2 Baeng®C software!

If your Baercom DOES have the v D.2 firmware, treeeBom-PC software will
immediately download all 32 pages of trace datadus empty) from your
Baercom, and place all these traces into workingnamg as a ‘Trace Memory
Image’. Both thdReview ALL BC TracesandStack Tracesbuttons will then
be made visible and active. After a slightly londelay, the software opens a
message window summarizing all of this. Closing indow completes the
Locate process.

The overall Locate process should be fairly strafgrward. But whether you
access Baer traces one at a time from the Baemodawnload the trace memory
array (vD.2 Baercoms only), the Locate process mestour first step.

Locating the link to the BAERCOM needs to be donee, and then you can
download as many BAER data traces as you like ttmerBaercom, usually from
trace memory inside your Baercom. However, yoliwged to repeat the Locate
process if you do any of the following actions.

a. Close the BAERCOM-PC software then open it again.

b. Stop accessing the BAERCOM unit and using the REV fdnction to load in
previously saved BAER reports from your computedrdive, and then
desiring to download more data traces from the BEER®/ unit.

c. Disconnect then re-connect the USB cable betweeBAERCOM unit and a
USB port on your computel(See important note below!)
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This last action (USB disconnect then re-connec)worth more discussion!
We recommend that you disconnect the USB cable fmmBAERCOM unit USB
connector during BAER data collection, to help mmize noise injected into the
BAERCOM from the computer. If you follow this remmnendation, you will need to
work through the “Locate” process after each tiroa plug the USB cable back into
the BAERCOM. And, with the v2.2 software, subsequent ‘Locate’ pycesses
(after disconnecting then re-connecting the USB) dNOT erase Baer trace data
already downloaded! You may need to press Redraw, but the data isleatexd
beyond the first ‘Locate’ process.

4.4 ¥ Downloading a BAER data trace to your computer

Once the BAERCOM-PC software has located the BAGRICthe software
buttons labeled.) Get BAER Data and(R) Get BAER Data above the two trace plot
areas are activated. The “L” and “R” in these lalsgmply indicate which of the two
data plot areas will receive the downloaded daizetr The actual “Selected Ear”
information is taken from the downloaded trace @ad is posted, just as recorded,
regardless which plot window the data is directed t

But customarily, you will want to download a trdabeled Lxxx (Left ear
trace) on the BAERCOM unit LCD display into the tplot area in the BAERCOM-
PC software, and a trace labeled Rxxx (Right emeirto the Right plot area, and
these instructions generally assume this appro@bls is not required however, if
you prefer different arrangements. Either way, gano't over-ride the actual Ear
Selected information in trace data.

And note that the v2.2 software uses the ‘as daxbrear select information in
the trace data to ‘color-code’ the trace plottingriost software trace plot areas.
Right ear traces are plotted in Red, and Leftreaets are plotted in Blue. (Magenta
is often used for empty / erased traces.)

Follow these steps to download a BAER data trem® the BAERCOM unit to
the BAERCOM-PC software.

1. Be sure that the BAER data trace you want to doadhle visible on the
BAERCOM LCD display, and that tHfeunction Switch is set taSHOW or
REVIEW .

2. Assuming your BAERCOM unit display shovedt-ear data(display shows
Lxxx), click the BAERCOM-PQL) Get BAER Data button:
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BAERCOM - PC Software 2.1 by UFI

% UP‘I (Location Details) |:enter Name/ID} (other notes)
02-24-2011 Itenter Breed/?)

14:25

e ——

| (L) Get BAER Data I I (R) Get BAER Data
- 0 Scans | .. .. 0 Scans

Zoom Out (1) zoomini2) || zoomout(z | Zoom In (4)
IMedium Resolution Medium Resolution
Baseline Down Baseline Up. | Baseline Down I Baseline Up

Help

EXIT | LacategAERCDMl Save | Review | R Quick Print | ClipBoard Optons | Full Print |

3. This message appears. MAKE SURE you don’t mind-@wrding any trace
already present in the Left software trace ares) thickyes. (Click No if you
realize you want the trace currently posted!)

BAERCOM - PC Software |

3{) Load BAER data from the BAERCOM into the LEFT data window 277

4. Click OK on the next message, which reminds you to seftinetion Switch
to SHOW (REVIEW works t00):

BAERCOM - PC Software x|

\ij) Please make sure the BAERCOM MODE control is set to
one of the 'SHOW' positions, then press 'OK' below

to download the current BAERCOM data...

5. An in-process window should post briefly, while gs@tware accesses the USB
link and waits for a complete BAER data trace fritlnved BAERCOM.

BAERCOM - PC Software —- In Process Window

Waiting for data from the BAERCOM...
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6. After receiving the trace data, the BAERCOM-PCwafe main window
should show, now with your BAER data trace postethe left trace area.
Three items are posted along with the trace datayis directly above the plot
area on the main window.

* Which earthe data comes from (left in this case)

» the BAERCOMinternal memory pagef any, in which the BAER
trace was saved, ocurrent data” if the trace was just collected as
here

* how many scansvere made to collect the data (three, here, for
example purposes; you usually won’t see much Batr10 or
more scans.)

BAERCOM - PC Software 2.1 by UFI

UFI (Location Details) |:enter Name/ID) (other notes)
02-24-2011 (enter Breed/?)

14:41

Data \ (R) Get BAER Data
Left Ear ] Current Data| { 003 Scans 0 Scans
 J N - ™

Zoom In (2) Zoom Out (3) | Med Resolut Zoom In (4)
edium Resolution

Medium Resolution

Baseline Up

EXIT || Locate BAERCOM ” Save | Review | R Quick Print | ClipBoard Opfions | Full Print || Help

(Note again that this is meaningless test dataesweare focusing only on the
mechanics of using the software.)

If you now wish to download aght-ear trace, perhaps to show a complete test
of both of a subject’s ears, just follow Stepsbtiyh 6 above. However, before you
do this, you will first need to either perform tBAER data collection process to
collect the Right ear trace, or use the controltherBAERCOM to access and post a
memory page that contains a Right ear trace, oBAERCOM LCD display. After
this is done, you can then follow steps 1 througibéve. This time, however, click
the BAERCOM-PQR) Get BAER Data button in Step 2.

[Picture on next page]
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When the right-ear trace data has been downlogded main window will

look something like this.

BAERCOM - PC Software 2.1 by UFI
UFI (Location Details) |:enter Name/D) (other notes)
02-24.2011 (enter Breedi/?)
15:05
(L) Get BAER Data | (R) Get BAER Data I
Left Ear Current Data 003 Scans ight Ear 2y, Gurrent Daia ¢~"T6 Scan
AmSidiv VSN VAN j W
Zoom Out (1) ) Zoomin(z | Zoomout(3) | ) Zoom In (4)
Medium Resolution Medium Resolution
Baseline Down Baseline Up | Baseline Down | Baseline Up
EXIT | LocategAERCOMl Save | Review | R Quick Print | ClipBoard Opfions | Full Print | Help

Again, this data is meaningless noise as we fonub®@actual use of the
software. Note however that the v2.2 version efdbftware plots Left ear traces in
Blue, and Right ear traces in Red. This v2.1 sestwt doesn’t show this.

And you need not download Left-ear data before Regln. The actual order in
downloading does not matter, and the actual infaonabout which ear the data
represents, is taken from the trace data, and té&enchanged.

The window below shows what happens if you downkb@&dsample BAER
data saved in page 24 (page 32 for v D.2 Baercomff)e BAERCOM, into BOTH
sides of the BAERCOM-PC data plot areas, and isidedl as an illustrationThe
v2.2 software plots both traces in Red (Right ear).

BAERCOM - PC Software 2.1 by UFI

UFI [eetonoetais)

02-24-2011

|:enter Name/lD)

I:enter Breed/?)

(other notes)

18:27

(L) Get BAER Data

Memory Page. 24

(R} Get BAER Data I

Right Ear 020 Scans | Right Ear Memory Page. 24 020 Scans

AN A A
RV AR I Y A

Zoom Out (1) zoomin) | zoomou (3) |

: Zoom In (4)
Medium Resolution Medium Resolution
BaselineUp || _ BaselineDown Baseline Up

Quick Print | ClipBoard Options | Full Print ” Help

EXIT | | Locate BAERCOM |

Save | Review | R
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4.4.1 ¥ Comments about the downloading process

Here are a few comments that may prove useful wlo@mloading Baer traces

from the BAERCOM to the BAERCOM-PC software.

While it is not necessary, it may still be a godéa to save all collected BAER
data traces to memory pages in the BAERCOM unithabyou have a copy saved
in case something happens while downloading. Noweever, that the use of the
BAERCOM'’s internal memory requires that ycarefully documentEACH
memory page; which ear, which animal, etc.

A BAER data trace showing on the BAERCOM LCD is tomously sent to your
computeras long agthe BAERCOMFunction Switchis kept in theSHOW or
REVIEW position. This means you may download the sanue trapeatedly
without repeating data collection with the electrodesuhthis prove helpful.

For example, if you accidentally download the trecéhe wrong side of the
software main window, just load it into the oth&tesand continue. The data trace
being received from the BAERCOM will not changeiuydu change the data
showing on the BAERCOM unit LCD.

If there is a USB data link error during downloagli@a very rare event which we
have never seen), the data in the BAERCOM-PC p&z enay look very erratic
even when the data looks fine on the BAERCOM displéthis happens, simply
click the(L) Get BAER Data or (R) Get BAER Data button again and repeat the Baer
trace download. The trace showing on the compugar be larger, but should still
look just like the Baer trace shown on the BAERCO@D.

If you accidentally downloadracedata into a BAERCOM-PC plot area, any trace
data previously in that areall be erasedover-written. (This is why the software
asks a second time if you wish to proceed.) K #rased data trace was data you
realize you wanted to save, recovery from this akistcan go either of two ways:

o If the trace that you erased came from one of thECOM internal
memory pages, just download that trace again tsaftevare, carefully
choosing the correct side of the report.

0 However, if youdid not savehe over-written trace data to BAERCOM
memory, you will need toepeat the data collection processth the
electrodes. You might want to store the new dathe BAERCOM
before you again download it to the BAERCOM-PC\safe.
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4.5 P New v2.2 AdditionsTrace Mirroring / Browsing / Stacking

This entire section (4.5) is new to the Baercom-B@ftware (v2.2)! This new
software version brings three powerful capabiljtiBsace Mirroring, Trace Browsing
and Trace Stacking. The last two additional cdjjeds are only availabldF the
software has located a vD.2 Baercom, dMEN successfully downloaded all 32
memory pages / traces from the Baercom! This cetapirace memory image’ is the
basis upon which both the Trace Browsing and T&iaeking are built.

(4.5.1) Trace Mirroring allows you to add a second ‘mirror’ trace to eath
the two trace areas. As we keep saying, if inéssBaer you are seeing, the results will
be very close, one Collection after another. TWigoring capability allows you to
add a second Mirror trace for each trace area. wiae point is that the Baer trace
for a second data collection should ‘mirror’ thestfiBaer trace, when taken on the
same ear of the same animal for the same numbsecaois. Many records bodies
now require two traces for each ear! And note that this Trace Mirroring capability
works withANY USB Baercom!

(4.5.2) Trace Browsingsupplies a much faster way to move the two or four
Baer data traces to the trace plot areas on thee@aePC software main window for
a report. Simply pressing a button opens up ansewondow holding all 32 traces
just downloaded from your Baercom! Browse to tlegg / trace you are after,
double-click over that trace, select which sidéhefreport, and the trace is there!

(4.5.3) Trace Stackingallows up to 5 Baer traces to be ‘stacked up’fia#
traces plotted, one on top of the other, on theesdata plot area! Color-coding links
each trace to the other details of the trace (E&c§ number of scans) and other brief
notations. A huge text space along the bottomigesvroom for additional notations
(animal details, practice info or anything elsa)d dhe contents of this bottom text
box are ‘remembered’, and restored the next time again open the Trace Stacking
window! This powerful tool can serve as a conddmreport, or as the basis for more
‘in depth’ Baer research.

As mentioned above, the ‘trace memory image’ cauty] be downloaded from
your vD.2 Baercom during the ‘Locate’ process, #ns image is the source for trace
data used for both Trace Browsing and Stackingly ®B.2 Baercoms can supply
this image! We do have Baercom upgrade optiondaoe. Go to our Baercom web
page (www.ufiservingscience.com/baercom.hjfrdr the latest information!
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4.5.1 M Trace Mirroring

As we keep saying, if it is the Baer you are seethg results will be very
close, one Collection after another. This new @&rhftirroring capability allows you
to add a second ‘mirror’ trace for each ear, to tiiaee areas of the Baercom-PC
software. The basis of this process is that ther Baace for a second Baer trace
Collection should look very similar to, it shoulthitror’ the first Baer trace, when
taken on the same ear of the same animal for time saumber of scans. The Trace
Mirroring capability allows you to add this secamadce. And many records bodies
now require two traces for each ear!This is just a good idea.

Many of the example screen-shots in these diresttiow an earlier version of
the software. For the purposes of most discussitims doesn’t make much
difference. We have tried to avoid making substdochanges to the arrangement and
function of the controls on the Baercom-PC software

A screen shot of the main window of the latest ioer$2.2) of the Baercom-PC
software is shown on page 65. Please refer tartlage briefly. Th€lL) Get BAER
Data and(R) Get BAER Data buttons are still located above the trace ar8dmse
two buttons work as they always have, and allow tpoadd Baer trace data from the
Baercom to the trace window below them. The ustede two buttons to download
Baer traces is described in section 4.4 above.

From the v2.2 screenshot, you will also notice thathave squeezed these two
big buttons a little smaller, and have added a ramall button next to each. The
NEW button on the left side is labeledLlXM ", short for Add Left Mirror. The one
added on the right showa&RM ” for Add Right Mirror. After you have used thegbi
button to add a Baer trace to a trace area, yopss the adjacent smaller button to
add a second, Mirror trace to tis@metrace area.

However, you can’t add justny trace as a Mirror trace! The software will
NOT add the Mirror trace UNLES8OTH the Ear Select and Number of Scans
AGREE! In other words, as you attempt to add ardditrace, the software actually
checks the trace you want to add, evaluating bwlar SelecandNumber of Scans
information. The software will NOT add the Mirrtlace unless these two pieces of
information exactly match the trace that is alreadyplace! This is only to be
expected; the Mirror trace should the taken frommghme ear of the same animal for
the same number of scans. The software enfortersetjuirement.
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Adding a Mirror trace assumes that you have alreattied the first Baer trace

to the trace area. But the directions below cdher entire process (both traces).
Using this Mirroring capability, for the LEFT traeeea works like this.

First, press théL) Get BAER Data button and follow the directions in section
4.4 above to add a Baer trace (the first one)e¢d_teFT trace area. It is a good
idea to quickly verify that the trace showing or tBaercom LCD, and just
downloaded, matches the trace showing in the @ee® after downloading.
Work with the controls on the Baercom to make shas the trace you wish to
add as the second, Mirror trace is showing on taer&m LCD in either the
Showor Review settings.

Now press theALM (Add Left Mirror) button to direct the software to
download this second, Mirror trace to the traceaar&€he software will post a
new information window first, overviewing the Mimr@rocess, reminding you
that a trace should already be present in the @ee®, and asking you if you
wish to proceed. Press the OK button to continue.

If there is NOT a trace in the trace area yet,shigware will open a window
alerting you about this. The software will not tione with the Mirror process.
Close this window, then use tfle) Get BAER Data to add the first trace.

If the software detected a trace already presetheantrace area, the software
will allow you to again follow the trace downloadopess described in section
4.4, in order to download the second, Mirror tracEhe text directions may
vary slightly, but the same overall trace downlpaacess is followed.

After the second trace is received by the softwarwill check to see if the
Number of Scans and Ear Select information frorm sleicond, Mirror trace just
downloaded, exactly matches the information fortthee currently in place. If
it does not, the software will post a message abuat and will not add the
trace just downloaded as the Mirror trace. You wded to find the proper
Mirror trace, and repeat this process to downlbad trace.

If the Number of Scans and Ear Select informatibthe Mirror matches the
trace already there, the software opens an infeomawvindow noting this.
This window also indicates that the Up and Dowrtdng will work on the first
trace, but NOT the Mirror trace. After you closestinformation window, the
trace just downloaded will be added to the Leftérarea, along with the trace
that is already present. You should use the UpRmwin buttons to move the
first trace such that both traces are easily disdde. The vertical location of
both traces is not too critical as long as allh&f peaks and troughs are visible.
Of course, both traces should be almost the same.
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* You may note that the Number of Scans and Ear Selmrmation for the
second, Mirror trace are not posted. Since theyttse same as the initial trace,
this should not matter. This same information eggalo both traces. However,
the trace source posting (current data or actuadetrmemory page) will
continue to reflect the initial trace, and is nbianged. This information is
really secondary however.

* If you later press thél) Get BAER Data button after a Mirror trace has been
added, and is showing, you will be able to downlaaddEW ‘initial’ trace into
the trace area as usual. However, this action BRASE any Mirror trace
currently showing. This is expected behavior. Migor trace is paired to a
specific initial trace. When you load in a newtiadi trace, the Mirror trace is
no longer valid, and so is removed. You will netdrepeat the above
procedure to download the Mirror trace for this nawtial trace.

The use of the Baercom internal Baer trace memboys Baer traces to be
stored inside the Baercom, then later downloadethéoBaercom-PC software for
report generation. This internal storage capgbhias been present since the first
Baercoms were available. And we have mentioned jlma must carefully
documentwhich memory locations/traces go with which anim#fhen you use this
Trace Mirroring capability, it iIEVEN MORE IMPORTANT to carefully document
which traces go with which animal. This is becaaaeh animal will havé&OUR
tracesassociated with it, not just two! And, in additjahe Number of Scans and Ear
Select information for the two mirroring traces slibexactly match the ‘initial’
traces for each ear! There is just a lot moremk&eeping and careful checking that
will need to be done when using the Trace Mirrogagability with traces taken from
Baercom trace memory.

Note that, after adding any Mirror traces to tlaedrareadBOTH traces (initial
and Mirror) are retained for all other actions tha¢ the software main window. The
Redraw button will bring Mirror traces back too. Any @hoard or Print functions
will also show added Mirror traces. Actually sayima full report (traces plus
comments) with a Mirror trace present, results much larger saved data file, as the
Mirror traces are saved too. However, the BaerB@nsoftware automatically
handles this difference in file size, both whenisg\and also when reviewing a report
that includes mirror traces. This whole process haen made as transparent as
possible. Any Mirror traces added are seamlessliuded in the overall capabilities
of the Baercom-PC software. Also, report datessfdaved with _previous versions of
the software can still be loaded back into the wdfware for review, printing, etc.

And we need to note this again. This added Trageokhg capability works
with ANY USB Baercom!
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4.5.2 M Trace Browsing

As a part of the ‘Locate’ process (discussed dabove), the v2.2 Baercom-PC
software ASKS to check your Baercom for the vDrt&hWware. IF you select YES and
IF the vD.2 firmware is found, the v2.2 Baercom-&tware will first download the
entire Baercom trace memory, all 32 pages, plaevegyything in a ‘trace memory
image’. Then this software will activate tiieview ALL BC Traces button (for
Trace Browsing), as well as ti&tack Tracesbutton. The descriptions for both

Trace Browsing (this section 4.5.2) and Trace Stangk (next section 4.5.3) that
follows, ASSUME that both of these buttons are ady showing!

Pressing th&eview ALL BC Traces button immediately opens the Trace
Browsing window. A (poor) image for this is shotwelow.

[immarr Hamenm Jathed Fobes)
Fnler THrned'T)
trat i tred

ikt e eesn o | Hirvierwr ALL B Temeen A1 i BARETH Dl t

W7 Seann | Faght Ce '
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|
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[ T, " " ML B 1 o B = Fefged Traces I
Use Mmool eonbind 10 s all Daces cumentiy Ay ool Bapresm's msme |
= o

Dlgubdie-cleck gver & o 1o s d o @ summany o Hed ] Liane |
Show Help

-— - e

———  —

The 32 pages / traces just downloaded from yourd®ae are plotted in 32 data
windows arranged in a scrollable horizontal pa¥eu can use the horizontal Scroll
Bar along the bottom of the pane to move around raview the traces. This
arrangement allows you to quickly scroll throughbtowse all 32 traces!
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If you try to scroll too fast, some of the datatplmay be left out; the operating
system places limits on how fast you can scrobiulgh! Just press the ‘Repaint
Traces’ button at any time to fully paint the trashowing.

This trace browsing window is larger the firstéiryou open it. The lower
border is moved down, and some text hints are dexuo direct you through your
first few uses of this trace browsing window. RBrdee ‘Hide Help’ button to shrink
this window to the size shown above. It will sthis way until the next time you start
the Baercom-PC software. You can move it too,iagdould stay put!

You can press the ‘Done’ button to close thisdramwsingvindow without
selecting a trace. Normally, you wouldt do that; you came here to select a trace to
add to your report! To do this, scroll throughiuyu find the trace you wish to add.
You can verify memory page number, ear selectechantber of scans from the
annotations below each trace. After you have formd trace, justiouble-click
anywhere over the trace window for that trace tectét! The software will open a
small message window to allow you to select the trate area or the Right trace area
as thedestination for the trace you just selected. Make this saactnd this
message window and the trace browsing window Wwibe&. The trace and details
(Ear Selected, etc.) will show on the report, anglile you selected. That's it! And,
you can add the next trace in maybe 20 more secdtidgust a lot faster.

You will also see the memory page note has “(Fihatstart. This just
indicates the data was transferred through therfathory download, i.e. it was
brought in from the ‘trace memory image’ downloadeding the last ‘locate’
process. This is really just a secondary consimeraowever.

And, by the way, the USB link used to download ¢ésafrom the Baercom is
usually fairly robust. But if you ever note frometbrowsing window that the data
showing looks crazy and erratic, don’t hesitateefzeat the whole ‘locate’ process,
allowing the software to check for the vD.2 firmwathen downloading the ‘trace
memory image’ again. We have never seen this ogdsut just keep an eye out!

Still, let’s say you just performed both ear Bassts on a litter of 9 puppies. If
you have the v2.2 software and the vD.2 firmwaaoe gan work through the ‘locate’
process (once), let the software download theétraemory image’, then grab your
notes and start building reports. You really dow@éd to touch the Baercom again
until later, when you maybe want to erase all Besres in preparation for the next
litter! And if you have the vD.2 firmware, thisese process takes less than a minute!
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45.2.1 M Trace Browsing and the Mirroring Capability

Please read through ALL of section 4.5.1 and 4ab@&e, before continuing.
This section discusses the use of the Trace Mingacapability, while also using
Trace Browsing. Sections 4.5.1 and 4.5.2 are arbeickground for this discussion.

The Trace Browsing capability can also be usedltbMirror traces to the trace
areas of the Baercom — PC software. Generallytder to load in a (first) trace, you
pull up the Browsing window, then double-click ovlkee desired trace to add it to a
trace area. After you do this, the software askstp select which “side”, which trace
area you wish to add the selected trace to. dnseelection is made, you are done,
and the trace is placed in the selected window.

HOWEVER, if there is a trace ALREADY in place orethide you selected, the
software needs to ask you for one more piece ofamhtion. A new information
window is opened to ask you if you want to OVERWRIthe (initial) Baer trace in
the trace area, or if you want to ADD the ‘justestbd’ trace as a Mirror trace to be
paired with the Baer trace ALREADY in the traceaaré\gain, which button goes
with which selection should be fairly clear. Pr¥esto overwrite the (first) trace
already present, or prell® to add the trace selected as the Mirror tracéh®itrace
already there. Pressing either button will cldse $econd information window.

* If you pressedres (to overwrite the trace already there), the soféwaill
just add the new trace and information to the setettace area/ side,
and the trace already present will be lost. Ifeh&as a Mirror trace
already present as well (i.e. there were two thatles Mirror trace is
also removed.

* If you presdNo to add the selected trace as a Mirror, the so&whecks
the Ear Select and Number of Scans informationhfeitrace you want to
add as a Mirror. If the information matches, a sage window opens
indicating this, and also mentioning tbe/Down buttons work only for
the first trace. After closing this informationndiow, the selected trace
will be added as a Mirror trace. You should useltp/Down buttons to
move the first trace so that both traces are edstyernable.

 |If the information does NOT match, the software WIOT add the
selected trace as a Mirror! It will open up aroemessage indicating the
problem. After closing this window, you should opg the Trace
Browsing window again, and select the proper Mitrace.
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4.5.3 R Trace Stacking

Sometimes it can be handy to actually ‘stack upltiple traces, one on top of
the other, in order to maybe make some careful emisgns. The Trace Stacking
window allows you to do this! Up to five tracesidae stacked together. And this
stacking window can serve as a condensed repaonafaas well.

Press thé&tack Tracesbutton to open up this new window. A screen $biot
this window is shown below.

i ™

Baercom - PC Software -- Baer Trace Si:acking Que

/’dr,—__\f\'h./‘“x

R |

<l

Specific Trace Notes |
Trace 1 ]Bin: 32, Right Ear, 20 Scans

[ Trace? |Bin: 31, Left Ear, 31 Scans

[ Trace3 j

[ Traced | d

r I

e e e |

General Motes

Pet Hospital Litter: Layla

TITi7 Center Dr, Puppy: Duke (MC: 1254 7734 2455 5508)

Center, Alabama oooo

{393) 393-9995

bty ReDraw Pt | [ Clipboard
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If you don't see theStack Traces button to begin with, note what was
mentioned above. As a part of the ‘Locate’ progdsscussed in 4.3 above), the v2.2
Baercom-PC software ASKS to check your BaerconthervD.2 firmware. IF you
select YES and IF the vD.2 firmware is found, ti#2vBaercom-PC software will
first download the entire Baercom trace memorycipta everything in a ‘trace
memory image’. Then this software will activate Review ALL BC Traces button
(for Trace Browsing), as well as tistack Tracesbutton. The descriptions for both
Trace Browsing (section 4.5.2) and Trace Stackinlgig section, 4.5.3) that follows,
ASSUME that both of these buttons are already shogli The description included
here assumes that the Locate process accessel Ba®rcom, downloaded the Trace
Memory Image, and activated tlgtack Tracesbutton. It assumes also that this
button has already been pressed, and the Tracdir@awindow (image shown
above) is visible.

The data plot area at the top of this window hdth#sactual Baer traces for the
up to five traces that can be added. No traceprasent each time you open this
window. To add a Baer trace, simply press the ‘Addton to the right of the line /
color you choose. And, by the way, you can addds in any order, and using any of
the included colors. The color used for each addex is the same as the color used
for the “Trace x” labels to the left. And note thiae selection of colors made here
ignores the colors used everywhere else (Red éoRtght ear and Blue for the Left
ear, Magenta for empty data). The example abaeaay has two traces added.

Pressing one of the ‘Add’ buttons jumps you straighthe exact same Trace
Browsing window used to select a trace for the meport window. After pressing
‘Add’, the Trace Browsing window opens, and alloyesi to browse all 32 traces.

The browsing process works in the exact same waydpuble-click over the trace
plot area of the trace you want to add. The tlaogsing window closes, and the
trace is added to the ‘stack’, using the colohefline you selected. Trace details (ear
selected, number of scans, memory page /’ bin"added in the text box to the left of
the ‘Add’ button you first pressed. And you caml atbre text to these text boxes if
you want!

The ‘check boxes’ to the left are ‘checked’ as god more traces. However,
we left these check boxes active! You can un-claelokx, press the Redraw button,
and that trace will be temporarily omitted from 8tack. If you later check the box,
then press Redraw again, it will be back in thekstal' his makes it easy to evaluate
just a subset of all the traces you have addetpwithaving to leave, come back, and
start over!
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The text box at the bottom of this window is veiy,land can be used for many
different things. The example above suggests sarieof hearing report annotation.
The only thing you need to remember about thislext is that the contents are
‘remembered’ between uses! Whatever you typetmgbox during the time it is
open, that is saved when you leave. The nextymueopen the Trace Stacking
window, it will all be back, just like you left ieven a week later!

What can you do with this Trace Stacking window wieu are done with it?
Well, you can Print it if you want, by pressing fhent button. The individual traces
are different colors, so a color printer works beébu can also press tiidipboard
button to transfer an image of the Trace Stackimglaw to the Clipboard. You can
then open up your favorite graphics program, paste and Save it in any format you
choose. The Trace Stacking window currently habuld-in Save / Review
mechanism.

45.4 ¥ Clearing the Trace Areas (cta button)

This newcta button was a last minute addition. In order tbhace our testing
of the Baercom-PC software v2.2, we added a sro#ibib to the main window that
allows both trace areas to be ‘cleared’ with just button press. This new, small
button is labeledta (for clear trace areas). This button is abovddfidrace area.

We colored this buttoRED, because yooormally do not want to do this!
Once you press this button, the trace areas arnduin®aer trace data buffers are
cleared, and the trace information is replaced siiéint-up (no data) indications. (All
text areas are left as is.) This action cannatlersed! You will need to bring two
or four Baer traces back into these windows afterliutton is pressed. To minimize
the risk of accidentally pressing this button, yam’t land on it by pressing the Tab
key, or any other keyboard keys. You can only oths button using the mouse!

We decided to leave it in, because there may bestitrwill come in handy for
you, especially if you are using Trace Mirroringdaadding four traces to the trace
areas. As you finish a report for an animal ane $& print it, etc, younext step will
be to connect a different animal, and start calgcBaer traces, and adding them to
the trace areas. With four traces already pregerdn getVERY confusing what
your next step is. And if you are doing a whotteh, or a bunch of puppies... The
solution is to press theta button_after you are SURE you are done with opente
and are ready for the next animal. Pressingta®utton gives you a clean slate
starting point, for collecting / adding the next geBaer traces to the trace areas.
That is why we added it to begin with. Again, tartas are not touched.
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4.5.5 M Final Comments

Trace Browsing and Trace Stacking are two poweafiditions to the v2.2
version of the Baercom-PC software. However, itiry@aercom has the vD.1
firmware or earlier, it should still work fine witthe v2.2 software! You just won't
have access to these two capabilities. If you waekplore upgrading your Baercom,
we do have Baercom upgrade options in place. Al ypeed to do is go to our
Baercom web page wivw.ufiservingscience.com/baercom.hfmfor the latest
information!

You will, however, be able to use the new Tracertting capability with
ANY USB Baercom!

4.6 M Working with BAER data

After downloading 2 or 4 ear’s worth of BAER traceom the BAERCOM to
the BAERCOM-PC main window, you will soon want tave that data, that report.
This crucial task is discussed in section 4.7 below

However, there are other capabilities of the BAEREGPC software that may
be handy prior to actually saving your report. Th#dowing eight topics cover
several important BAERCOM-PC software features famdtions:

* the “Brief Instructions” window, which provides aiigk reference card for
the overall system

* how to document your BAER report with annotaticasd the date and time
display

* how to make a re-usable template for annotations

» how to redraw the plot traces if they disappear

* how to use th@oom buttons to view a trace in greater or lesser Hetai

* how to restore a BAER trace baseline when it besooffset too far

* how to use the expanded data window

* how to move BAER traces to the Clipboard

Saving, reviewing and printing BAER reports meriteit own sections; these
functions are covered in Sections 4.7, 4.8 andél&w.
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4.6.1 M The Help / “Brief Instructions” Window

Press the pinkelp button in the lower right corner of the main wimdto view
a “Brief Instructions" window with the following laglings.

“BAERCOM Setup,” which goes over electrode and Bare placement
“BAERCOM Use,” which covers Baer data collectiom@edures

“BAERCOM-PC Software Use,” which details how to ddaead data from
the BAERCOM to the PC software

“Plotted BAER Data”, which provides information alidhe data traces

These four paragraphs serve as reminders and ardariténhded to replace this
instruction manual. Press the pibéne button on the “Brief Instructions” window to
close it and return to the main window.

4.6.2 M Annotating a BAER report, and the date/time display

The BAERCOM-PC software provides four text-entoxés just above the
Baer data trace areas on the main window. Youwddrany text notes that you want
to save or print out along with the BAER reporelts When the main window first
opens, the text boxes look like this:

UFT [(osation vetaits) [ienter nameD)
02-25-2011 Itenter Breedi?)
14:50
(L) Get BAER Data | (R) Get BAER Data |
0 Scans | .. 0 Scans
[RE] I

You can use the text boxes for the suggested pespgosiocumenting your BAER
report, or use them in other ways. Just follovséhsteps:

1. Click the mouse cursor inside the largest, left bk containing “(Location
Details)” at upper left of the main window;

2. Delete these characters and then enter your testida and/or whatever other
information you like (128 characters maximum);

2 ATTTT
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3. Use your keyboard <Tab> key to move successively fihe “(Location
Details)” box through those with "(enter Name/ID&nter Breed/?)" and
"(other notes)." You can also simply locate theust® over the desired text
box, click once, then start typing. In each ba{getk the pre-loaded text, if you
wish, and enter the suggested information or yeur ochoice of text.

The biggest (left) box holds 128 characters. Ti®dmall center boxes hold
16 characters maximum, and the large right box6#icharacters or less.

» For version 2.1 and earlier, note that BAERCOM-B@v&arepermits
you to type more characters into the boxes than eatually be saved
with your data so if your notes tend to run long, be surehieck the
saved BAERCOM-PC file lateto see whether the entire text appears.
You can make the needed changes if not.

« Starting with version 2.2, you can NOT type in mtihvan the maximum
number of characters mentioned above!

Here’s a filled-in example, using the guideline gegtions for content:

BAERCOM - PC Software 2.1 by UFL

UFI

02-25-2011

Dog and Cat Center IRover IV, Pup 1 12-month, male, not
12345 Grand Avenue responsive to commands|
Las Cruces, NM 45673 IDaImatian

(555) 555-5555

1814

(L) Get BAER Data | (R} Get BAER Data |

0 Scans | 0 Scans
1 e |

Note also that the calendar date and time of gagar just below the
BAERCOM “dog icon” in the upper left corner of th&in screen. These indicators
serve two functions:
 When the BAERCOM-PC software is open and readytontbad data, the date

and time increment right along with your computeck.

* The current date and time is saved to a compuéwhenever you save a BAER
report (Section 4.7), as part of documenting yest.t When you use the
BAERCOM-PC software Review Function (Section 4Bjdload a report file, the
time and date information are from the last timefite was saved.
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4.6.3 M Making a re-usable template for annotations

You may find it convenient to have a standardipethat for the main window
text boxes on your reports. You can come up withething similar to the example
in the last section to mark boxes for test locatiame, breed, and comments. Here’s
a way to do this:

1. Type your standardized headings into the fourlbexes. Change what is there
to what you would like to appear for each new regou make. You might do
something like the previous example.

BAERCOM - PC Software 2.1 by UFI

|_lsubject name p-] omments|
e ——
GSuhjer.‘t breed j

UFI Test location
03-06-2011
18:52

(L) Get BAER Data |

() Get BAER Data |

0 Seans |
1 r

0 Scans
1

2. Turn the BAERCOM on and allow it to complete themal start up sequence.
Next, switch the function switch to “View” then "@ect” for just 1 Scan, then
“Show”, with no subject connections made. The BAERV unit will be in the
Show mode with 1 Scan of basically flat-line déutat, the data isn’t important
at this point. Now locate the BAERCOM unit witletBAERCOM-PC
software and then direct the software to downlbadfat-line trace to one or
both sides. Finally, save this flat-line, basioatation report to a file as
described in Section 4.7, say as a file named “lat@ncd.”

3. When you want to use this template with actual Beeres taken from an
animal, simply click th&keview button (Section 4.8) and load “template.bcd.”
At this point, you can press the neta button to clear just the trace areas!
(See section 4.5.4.) Now “Locate” the BAERCOM auwdvnload two BAER
traces from the BAERCOM, from the animal you asditg, into the two trace
areas.The text fields remain unchangeds you add the two traces. Finally,
modify the text fields to reflect the specific a@ilnand any other test specifics.

4. Now print or save the annotated report. If youestine reportbe sure to
choose a new file namelf you keep the same name, “template.bcd,” ydu w
overwriteyour template file! This may or may not be a pesblhowever.
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5. Note that ‘Microchip’ numbers are 16 digits lon§ome have had issues
getting this information into the two small boxeale suggest placing this
information in the ‘other notes’ text box to thght.

4.6.4 M Using the Redraw function to restore traces

You may find that your BAER traces disappear fitiea main window plot
areas when other program windows are used on taparfat other times. This
disappearance is just a graphics rendering artifaotrestore any traces that were
present, press the small blue “R”/’"Redraw” butttong the bottom of the Baercom-
PC software main window. This should restore ytoares.

4.6.5 M Using the Zoom function with BAER traces

The BAERCOMR/C Switch can be set to show one of three plot resolutions —
Low, Medium or High — on the display. BAERCOM-PC software offers shene
three vertical resolutions, plus two more for platsnprised of more than 200 scans
(“extended plots”).

Here’s how to use the BAERCOM-PC software zoontrobst

1. Download your traces into the main window plot arégection 4.4) to get
something like the following, where we've simplyedsthe sample data stored
in BAERCOM bin/page 24 (32 for vD.2 Baercoms).

BAERCOM - PC Software 2.1 by UF|

‘[JFI Test location |Suhiel:t name Comments
03-06-2011 Subject breed
20:05
(L) Get BAER Data I (R) Get BAFR Data |

Right Ear Memory Page: 24 020 Scans | Right Ear Memory Page: 24 020 Scans

/\ //\ T T T T /\ //\ T T T f
YV VYN T
_ _ Zoominz | Zoomou (3| Zoom In (4]

heclium Resalution Medium Resolution
Baseline Up | Baszeline Down | Baszeline Up

EXIT ” Locate BAERCOM || Save | Review | Rl Guick Print | ClipBoatd Options | Full Print ” ﬂa\pl

Footn Out (1)
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TheR/C Switch may be set tany of the three resolutions.ow, Medium or
High, when you download — the switch setting does hahge how the traces
are plotted in the software. In all cases, thegsaare initially plotted at
medium resolution, as shown by the caption centeedalv each trace.

. To enlarge the vertical scale for a trace, cliegkdihayzoom In (2) button for the

left trace or the gragoom In (4) button for the right trace. To reduce the
vertical scale for a trace, click the grzyom Out (1) button for the left trace or
the grayzoom Out (3) button for the right trace. Here’s how the mairesn
looks if you zoom in on the left trace and zoom authe right trace.

BAERCOM - PC Software 2.1 by UFI
Subject name s

. q zoom (21} Zoom Out (3)_| Zoom In (4)
High Resolution Low Resalution
Bseine Up e Up
COM | ‘ save | Review | R Quick Print | ClipBard Options | Ful Print | | Help:

Note that the left-trace caption now reads “Higlsétetion” and the right-trace
caption now reads “Low Resolution.” Also note ttied enlarged scale for the
left tracehas pushed data off the plot areathe bottom of the BAER trace is
now clipped and invisible. Section 4.6.6 describew to fix this problem.

We recommend that you normally use slaene resolution for both traces
however, to make comparison easier. Medium resolgienerally is optimal
for small-animal tests comprised of 10-50 scans.

4.6.6 M Restoring the baseline on Baer traces

BAERCOM traces are sometimes significamtfiset above or below the

central horizontabaseline Here’s how to remove offset using the BAERCOM-PC
software, whether you have just downloaded thestfizmon the BAERCOM or
whether you have loaded in a report file usingrRleéew button. Again, the data
below is noise as we focus on how to use the softwAnd note also, that offset
adjustments affeddNLY the first trace loaded in, and hah® EFFECT on any
Mirror traces added! (This allows you to sepathé&n for clarity.)

2 ATTTT
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1. Suppose your BAERCOM-PC plots look like the follagriones, where offset
has been exaggerated to a point you will seldoewef, see in real traces:

BAERCOM - PC Software 2.1 by UFL

UFI

03-07-2011

(Location Details) [tenter HamenD)

(enter Breed/?)

Junk.bed

(other notes)

09:31

(L) Get BAER Data (R) Get BAER Data

Left Ear 002 Scans | Right Ear 004 Scans

mSidiv
Zoomowt(1)_| § Zoom In (2) ZoomOut(3) | § Zoom In (4)
Medium Medium
Baseline Down Baseline Up Bassline Down_| Baseline Up

EXIT ‘ Lucate;nERcoM” save | Review | R Quick F‘nntl ClipBoard Options | Full Print ” Help

The peaks in the left trace are clipped off seyerehile the deepest "troughs”
of the right trace are cut off.

2. To re-center the left trace around the baselingcadlly, click the grayBaseline
Down button under the left trace area as many timegaded. To re-center the

right trace around the baseline, click the gsageline Up button under the
right trace as needed:

BAERCOM - PC Software 2.1 by UFL
UFT [ostonoetie) [tenter NamenD) (other notes)
T (enter Breed?)
09:31 Junkbed
(L) Get BAER Dla (R) Got BAER Data
Len Ear 002 Seans | Right Ear 004 Scans
e : S WS-
7 Trsra W Yo i
Zoom Out (1 Zoom In (2) zoomout3)_ | Zoom |
Medium Resalution Medium Resalution
Baseline Down Baseline Up BaselineDown_| Baseline Up_ ||
EXIT ‘ Locate BAERCOM ” save [ Review | = Quick Print | ciipBoara Opsans | Ful Print || Help

3. To retain baseline adjustments with the trabessure to savéSection 4.7) --
or re-save, if you've loaded data from a filgyeur adjusted traces to a file
Most often however, you will correct the baseliseagpart of the report
building process.

AT
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4.6.7 M The expanded data window

The BAERCOM-PC software allows you to enlarge your \8esf Baer traces,
perhaps to allow closer scrutiny of the Baer trac@girror traces are currently NOT
included in the expanded window.) Follow theséringions to do this.

1. For the left trace, move your mouse cursor oveldfidrace; it changes from
an arrow icon to a finger pointing up. Double-klto get this new “Expanded
Data View Window”:

BAERCom - PC_Expanded Data View Window

Left BAER Data plot, Med Res

The vertical resolution remains at the setting enda the main window,
Medium in this case.

2. Expand the right trace the same way by double-dgkver the right trace
(sample below). Click the grayone button in the lower right corner to close
the expanded data window and return to the magescr

BAERCom - PC Expanded Data View Window

W\/

Right BAER Data plot, Hi Res ( Done

(Here, resolution was set ktigh before opening the expanded window.)
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4.6.8 M Moving BAER traces to the Clipboard

The BAERCOM-PC software permits you to export lbiped graphic images
of BAER data traces to the Clipboard for use witieo applications. Here’s how:

1. Plot on the main window the trace that you wiskdpy to the clipboard, either
by downloading directly from the BAERCOM or by laad in a saved report
file. Then click the yellovClipboard Options button in the lower right:

BAERCOM - PC Software 2.1 by UFT

UF] [(osstonpetie) [ienter Hameii) {other notes)
03-07-2011 [enterBreearr)
gest Junkbed
(L) Get BAER Data (R) Get BAER Data

Left Ear 002 Scans | Right Ear 004 Scans

o
'W Trrsdn| W T N ey

Zoom Out (1) ) Zoom In (2) Zoom Out (3) ) Zoom In (4)
High Resolution Low Resolution
Baseline Down Baseline Up Baseline Down Baseline Up

EXIT ‘ LDI:EIEQAERCDM” Save Review | R Quick Print " QIlpBDardeﬂnns) Full Print || Help

Baercom -- Clipboard Options -- Press the Desired Button...

Cancel | Left Ear Data to Clipboard | Right Ear Data to Clipboard |

Entire Window to Clipboard | Save Entire Window to BMP File |

2. The “Clipboard Options” popup menu appears, giwiag five options. If you
press the.eft Ear Data to Clipboard button you will see the following.

BAERCOM - PC Software |

‘114) Requested Clipboard Action Complete!

After you clickOK on the confirmation message the following imageutsonto
the clipboard. (Image shown on next page.)

AT
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Left Ear

Ul Scans

3. If you click theEntire Window to Clipboard

1
»L\/ R

button on the “Clipboard Options”

menu, this is what you’ll find an image of the maimdow in the clipboard.

BAERCOM - PC Software 2.1 by UFI
UFI [(ocation detais) [tenter Hamenb) (other notes)
T (enter Breed/?)
0931 Junkbed
(L) Get BAER Data (R) GetBAER Data
Lefi Ear 002 Scans | Right Ear 004 Scans
T
w T T
Zoom Out (1 Zoom In (2 Zoom Out (3 Zoom In (4
i High Resoluion o | ® | w |
BaselineUp | | _ BaselineDown_| Baseline Up
EXT ‘ Locate BAERCOM || save | Review | R Quick anl GlipBoard Optors | Full Print ” Help

4. If you click theSave Entire Window to BMP File button on the “Clipboard

Options” menu, you are asked to specify a file nam a folder as the
destination for the BMP file as shown (next page).

ave in: | ) saved to this folder

Select a File Name for the Saved BC Window Image

2lx]

—

S e
IE%}D]_BZDSeeSEMZaEW125CMa\nW|ndaw.bmpd ] Save ]

Save as bype: IGmphicsl‘ bmp}

j Cancel

.
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You will probably want to choose a new file nameéplace the default one.
After you make any desired changes, clickshee button. Now you can
retrieve the image under the specified file nam@anfthe specified folder,
whenever needed. You can add this image to friested by many veterinary

practice-management software packages, or enasldesired, among other
uses.

5. Finally, just click thecancel button to close the “Clipboard Options” menu and
go back to the main window without taking any othetion.

4.7 M Saving BAER reports

We've referred more than once to saving 2 or 4rdoaded BAER traces along
with annotations as a ‘report’, and this is a alioperation. Generally, you will first
download two Baer traces to the trace areas oms#ie window (Left and Right ear
traces), and optionally add Mirror traces to bdiext, change / enter information in
the four text areas to complete the report. Mdienathan not, it will be this complete
report that you will want to save! Follow thesepst to accomplish this.

1. As soon as you've downloaded BAER datatteast one BAERCOM-PC plot
area, the blue, bottom-rowave button becomes active on the main window.

BAERCOM - PC Software 2.1 by UFT

UFI [totonoetie) [tenter NameriD) {other notes)
R (enter Breed/?)
14:30
(L) Get BAER Data (R) Get BAER Data
Left Ear Current Data 005 Scans | Right Ear 0 Scans
[\ r\
W ﬁsm'{' 1m3idiv

Zoom In (2) Zoom Out (3)_|

Zoom In (4)
Low Resolution
Baseline Up ne

= " Brseline Do Easeline )
P
EXIT ‘ Locate BAERCOM | ‘l Save l Review | R Quick Print | ClipBoard Gpions | Full Print || Help

2. As mentioned above, you will probably want to coetpla report before
saving. You can do any or all of the following:

« add a second BAER data trace (if not done yet)
» add any Mirror traces desired

AT
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« add annotations in the text boxes (Section 4.5d9te and time are
added automatically

« zoom both plot(s) to a different resolution if desli (Section 4.5.4)

» adjust the trace baseline (Section 4.5.5) if needed

3. When you are ready to save the report, click orstlve button, then cliclok
on the following message to confirm your intentiorsave the report to a file.

BAERCOM - PC Software x|

\_‘v Save this BAER [Right/Left plot] Data Set 77?7

4. A new window opens, captioned “Select a File Naorelie Saved BAER Data”

(image shown on next page). Type a new name hatdHile name” box at the
bottom, overwriting the default file name suppliedt KEEP THE EXTENSION
(“.bcd”) while you type in the new name in frontiof The “Save as type” box
below should still read “BAERData(*.bcd)” and shoulot be changed. And
remember, if you loaded in a template file at ttagtgo initialize the text areas, be
sure to change the file name to avoid over-writinogr template file!

Select a File Name for the Saved BAER data 2|
avein: | ) test data g’ 4= = B

(= sempl= A bod;

.
3 ile pame: Sample B.bcd j ) | Save I
Save as type: BAERData("bed) =l Cancel

i

You may select aaxisting file namén the “save as” box, but if you do, the
new dataoverwrites the old report file data

Newer operating system versions will supply theeegion ".bcd", but some
older versions mawot. If the file name you type into this bdwes noinclude
the .bcd extension, you will have a hard time figdihe report file later.

@ ATTTT
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Unless the folder to which you want to save yoler diready appears in the
“Save in:” box, click on ther button at the right side of the box to expand the
directory tree. (You may need to use the “Up Oaedl” icon as well.) Then
click through the tree until the desired folderwhon the box and/or use the
“Create New Folder” icon to do just that.

5. Finally, with the folder and file name set, click theSave button near the
lower right corner of the window.

Select a File Name for the Saved BAER data 1l 2l
in: |15 test data = - £F F2-

(= sample A.bcd;

| Flename: |5ample B bed

Ll Lo
=y [

Save as type: | BAERDatal" bod)

Next, clickOK on the save confirmation message.

BAERCOM - PC Software x|

‘E‘) BAER Data Saved if requested...

After you save a report file, you may realize tyatl need to change your
annotations, change the zoom level, or adjust éiselme. If so, just reload the same
report file, make the changes, then resave thevitlethe same name. The modified
report file will replace the old one.

Also, the first time you save a report file toennfolder, load it back in just to
make sure you can! Sometimes, the operating systayrfwrite protect’ a folder,
and this needs to be addressed before you contbruse that folder. You will need
to look at thepropertiesfor that folder, and allow write access for thateér.
Sometimes, administrator permission is requiredHisr task.
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4.8 M Reviewing previously recorded reports

If you would like to examine, modify or print av&al BAER report file, simply
open it in the BAERCOM-PC software.

1. After starting the BAERCOM-PC software (Section)4dick the bluereview
button in the bottom row of the main window.

BAERCOM - PC Software 2.1 by UFL

% UFI (Location Details) |:enter Name/ID) (other notes)
03-07-2011 (enter Breedi?)
16:20
(L) Get BAER Data (R) Get BAER Data I

0 Scans 0 Scans

Zoom Out (1) zoomin(z) | Zoom Out(3) | Zoom In (4)

eline Up

Baseline Up | elineDow Ess
Save I Review l R Quick Prlnll ClipBoard Options | Full Print | Help

This action will over-write any information alreadiiowing (text and traces),
so clickOK on the confirmation message if you want to do thext page).

Locate BAERCOM |

x|

BAERCOM - PC Software x|

‘_?/ Load in & previously recorded BAER data file???

Cancel |

2. A window opens, captioned “Select a BAERCOM Datla & Review”.

[Image shown on next page.]

AT

UFI 545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
] Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com

Nk
\

serving science with experience



UFI — BAERCOM® System & Software Instructions Viers2.2 4/2016 Page 99

Select a Baercom Data File to Review... 1 2l
sate e =
T
o
(=]l & e

I ;@Sampla Abcd
Sample B.bcd

File pame: I _j < Open I

Files of |Baercom Datal” bed) =l Canicel |

pA

Navigate to the report file you wish to open --giynclick on the file name if it
is located in the current directory. Otherwisgkcbn thev button or one of
the icons to the right of the “Look in:” box neaettop of the window to find
the file you wish to open, then click on the filenme.

3. When your file appears in the “File name:” box niber window bottom, click
the Open button in the lower right corner. Your saved m¢fite opens in the
BAERCOM-PC main window. The main window now dig@dhe file name
below the two small text boxes. The date and tifrthe last time the file was
saved are shown under the “dog icon” at the umdeof the screen. The trace
and text information is pulled from the report fled added to the main
window as well. The report should look just likeuysaved it, an you can print
it or copy it to the clipboard as desired.

4.9 ¥ Printing BAER traces / reports

The BAERCOM-PC software provides two ways to parihard copy" of
BAER report data, “Quick Printind “Full Print.” The report may be traces just
downloaded from the BAERCOM, or data from a refitet loaded in withReview .

Note that both Print methods now place a screen ingg in the Clipboard as
well! Note also that any Mirror traces added willshow for both print methods!
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4.9.1 # Quick Print method

"Quick Print" permits you to print a modified vans of the entire BAERCOM-
PC software main window with all your report infation, rapidly and without using
much printer ink or toner. Some slight re-arrangeinof the fields is performed,
colors are adjusted, and a Signature/Date lindde@, for a true report layout.

Version 2.1 of the BAERCOM-PC software also atteedgo rotate the image
so that it is printed with Landscape orientati@uoftware version 2.2 makes no such
attempt, so some users may want to actually segtgheter up (via the Printing
Preferences page) for Landscape use ahead of iparfpthe print.

You may need to check the “Scaling” preferenceytaur printer. If the image
is way too large, uncheck the option that fitsithage to the paper, or, if your printer
allows, select manual scaling at 100%. Since &brises less ink, you can also try
reduced scaling (80% maybe) to avoid clipping tiredaw.

To perform a Quick Print of the Baercom-PC maindew, along with your
report information, you can follow these steps.

1. Turn on your printer, then make sure that the riegh@ta you wish to print are
displayed on the Baercom-PC main window. In thengxe below, we’ve used
Review to load a file called “ExamplePrint.bcd”.

BAERCOM - PC Software 2.1 by UFL

% UFI UF1, Morro Bay, CA IBosco This is "phony” data, not a
real BAER test with
i electrodes
03-08-2011 Dalmation
11:20 ExamplePrint.bcd
(L) Get BAER Data (R) Get BAER Data I

Left Ear 011 Scans | Right Ear 011 Scans

ImSidiv ! ! ! ! Tm=/div

_ _ Zoomin(2) | Zoomout(3) | Zoom In (4)
Medium Resolution Medium Resolution
Baseline Up | Baseline Down | Baseline Up

eline Down
- . . )
EXIT | Locate BAERGOM | Save Review Rl Quick Print ClipBoard Options | Full Print | Help
— =

2. Click the yellowQuick Print button in the bottom row on the main window to
reformat the window and print your report. Theoreiatting performed is
shown on the next page.
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BAERCOM - PC Software 2.1 by UFL
% UFI UFl, Morro Bay, CA This is "phony" data, not a
real BAER test with
03-08-2011
1120 ExamplePrint.bcd
 p——
([ 1 "Scan" = 100 BAER Data Collection Passes) ]
Left Ear 011 Scans  Right Ear 011 Scans
! j ! j 1msidiv ! ! j ! ImSidiv
=
Signature/Date’]

This reformatted window is shown only briefly. Hever, note how this
“Quick Print” window differs from the regular mamindow.
« the gray window shading is removed, replaced byenoi conserve your
ink or toner;
» the bottom row of buttons is removed,;
» the two small text boxes are relocated:
o the top box is moved under the left plot area;
o the bottom box is moved under the right plot area;
» aline is added at the bottom for a dated signdturase as a legal
document;
* the caption “1 ‘Scan’ = 100 BAER Data CollectiorsBes” appears
above the plot areas.
After the contents of this window are printed dbe main window is
reformatted to appear as it normally does.

4.9.2 » Full Print method

"Full Print" allows you to print the entire mainnglow, including your report
information,just as it appears on your monitor

1. Turn on your printer, then make sure that the reghata you wish to print are
displayed on the main window. In the example bele®/ve again used
Review to load a file called “ExamplePrint.bcd.”
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BAERCOM - PC Software 2.1 by UFL

%r UFI UFI, Morro Bay, CA |Bosco This is "phony” data, nota
real BAER test with
i electrodes
03-08-2011 Dalmation
11:20 ExamplePrint.bcd
(L) Get BAER Data (R) Get BAER Data

Left Ear 011 Scans | Right Ear 011 Scans

zoomin(2) | Zoomout(3) | Zoom In (4)
Medium Resalution Medium Resalution
n el n | Baseline Up

el Baseline Up | Baseline Dowl
EXT ‘ Locate BAERCOM ‘ Save Reg\ewl R Qu\ckF'rmll ClipBoard Opfions (Eu\lF'rml I‘ Help

2. Click the yellowFull Print button in the bottom row on the main window and

you will see a “Printing” progress message.

Page 1 of document

Cancel

As mentioned above, version 2.1 of the BAERCOM-Bftrsare attempted to
rotate the image so that it is printed with Lang&carientation, so that none of
the window image is clipped. Software versiond2s not do this, so some
users may need to actually set their printer ug fve Printing Preferences
page) for Landscape use ahead of performing tim. pviou may also need to
check to make sure that the “Scaling” preferencgdair printer is set back to
100%, or that Manual Scaling is disabled, if thag® still looks too large for
the print window. Again, this scaling capabilitaynallow you to use Portrait.

Even though the main window appearance does nogehahe software will
still send a copy of the window to your printer.

This note applies tboth print methods. For most printers, the resultingtp

image will be ‘clipped’ with the printer setup fétortrait’. As mentioned above, you
can change the print to ‘Landscape’ to rotate itieegie so it is not clipped. Also, if
your printer driver provides this, you can leavertiait’, then adjust the ‘scaling’
factor (start with 80%) so the image is not clippddhis will allow the image to be
printed out on a half-sheet of paper should thiddmrable.

@ ATTTTY
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Section 5: BAERCOM Typical Use Overviews

This section seeks to pull together the infornratiad activities covered
previously in these instructions. Since the catstenthis section build on the
previous sections, please carefully review the ipresssections first. And note that
the addition oMirror traces can be easily included in these approaches!

Also, this information should not be viewed aséirdtive approach. We
anticipate that you will want to carefully adape¢s$ie suggestions into a protocol that is
best suited for your practice, facilities, workaand animal populations.

5.1 M Suggested initial work-flow

As you grow in your understanding of the capabsitand limitations of the
overall BAERCOM system, you will probably come upihna “work-flow” that best
suits your requirements. However, as a startingtpae can offer the following
suggestions.

It is probably best to decide on a few basic assimmp before you actually
start building your own BAERCOM use work-flow.

a. As mentioned a number of times, you need to demidee outset what
Right andLeft really means — whether from the animal’s view fgmed)
or from your view. This basic assumption needseoonsistentlyapplied.

b. It is probably best at first to separate &mémal oriented tasks (connection
and BAER trace collection) from th&C connectedtasks of BAER trace
downloading and final report generation. Arrangiagks this way allows
you to focus on onskill-setat a time — first using the BAERCOM with an
animal, then later, using the software to buildrdy@ort. This approach
assumedhe use of the BAERCOM'’s internal memory, and ywolineed to
always save BAER data traces as you collect thgtemember however,
that you can easily “collect” multiple BAER tracés,make sure the Baer is
consistent, before actually saving one.) The tiskeoBAERCOM'’s
internal memory alsREQUIRES that you carefully documentwhich
internal memory PAGES go with which animal! Thigeaoach also
incorporates our recommendation that the USB ddlli& be connected to
the BAERCOM during BAER data collection.
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c. To simplify your record keeping, as you use the B&AEOM unit’s internal

memory, one approach is to try to save LEFT ea ole©ODD pages, and
RIGHT ear data in EVEN pages (or vice versa). Addilirror traces
means a set of four traces for each animal, sacgaury to always save
traces in sets of four, using the same arrangeeaatt time. Perhaps you
can always save the two Left traces first, thenweRight traces, and
always placing the first animal in pages 1-4, ttltensecond animal in pages
5-8, etc. Consistently grouping animal data usieggsame arrangement
every time can simplify your record-keeping wheimgshe Baercom’s
internal memory. And deciding how to handle tthead of time can
minimize confusion.

. Especially if you are testing a litter of animateu will need to make sure

you have enough room in the Baercom internal merfarrthe animals you
will be testing. In addition, it might be helpfia perform the Erase process
right before use, instead of right after makingreygorts, which increases
the chance that an error in a report gets caugi wie data is still present
in the Baercom. So it might be best, at first aaywo actually perform the
Baercom Erase process right before you need tthedgaercom for the
next animal / litter, and you will need to set asiune for this. And by the
way, thesingle action full erasesupplied by the vD.2 Baercom firmware
will save a lot of time no matter when you actualtythe erasing!

With the discussions above in mind, we can sugfesfollowing ‘starting

point’ basic work-flow for your BAER trace colleoti, two traces per animal. Note
that this work flow can easily be expanded for ipldtanimals, but the BAERCOM
unit internal memory will only support up to 11 (igol5 with the vD.2 firmware)
animal BAER trace sets (two traces per animalyoif add Mirror traces, you will
need 4 traces per animal, and could save theafstal in MO1-MO04, the second in
MO05-MO08, etc. With the vD.2 firmware, you can ret@ animals, 4 traces each.

Animal focused tasks

a. Carefully follow the directions in section 2.4.2234.2.4 for vD.2 Firmware
and Full Memory Erase!) to erase enough trace pagée Baercom for the
animal(s) you will need to test. If you will be maally erasing traces one at a
time, leave enough time for this rather tediouk.tas

2 ATTTT

) 545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
WUFI

Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com

erving science with experience



UFI — BAERCOM® System & Software Instructions Viers2.2 4/2016 Page 105

. Carefully follow the directions in section 2.3 tonmect electrodes to and place

the Earphone on your animal. Set the Ear Selattlsio Left, and place the
Earphone in the Left ear.

. Carefully follow the directions in section 2.4.1dollect a BAER data trace for

the Left ear of your animal. Feel free to re-re tollection process if the

signal looks noisy or the animal is squirmy, oyaolu want to try more Scans, or
whatever. Remember, if it is the Baer you arergget will be almost the same
each time! Performing multiple Collections to Weonsistency makes sense.

. When you are happy with the BAER trace collectedtie Left ear, follow the

directions in section 2.4.2.1 to save this tracéh@next available page of the
BAERCOM memory (maybe “M01”). You can’t control wh page this is
except by making sure that the first available mgnpage you want is erased.
(Collect and save a Mirror trace for this samereav if you wish.)

. Move the Ear Select switch to Right, and carefoilyve and insert the

Earphone into the animal’s Right ear.

. Carefully follow the directions in section 2.4.1dollect a BAER trace for the

Right ear of your animal. Again, feel free to tmthe collection process if you
have any questions.

. When you are happy with the BAER trace collectedtie Right ear, follow

the directions in section 2.4.2.1 to save this BAERe in the next available
page of the BAERCOM unit’s internal memory. (Cotland save a Mirror
trace for this same ear now if you wish.)

. When you are done testing a particular animal,fadyaemove both the

electrodes and the Earphone from the animal, anidiz the electrodes if you
are using re-usable needle electrodes.

Carefully record in a log book which BAER trace nmynpages go with the
animal just tested, e.g. “animall — MO1(L), MO2(R)’something similar.
With Mirror traces added, this could read “animali101(L), MO2(L),

MO3(R), MO4(R)" if this is how you saved the fouactes.

You may want to come up with an unobtrusive waynafking the animal just
tested, perhaps using an indelible marker to makar& inside the fold of the
ear or something similar. The marking may alsduide a unique number that
can be referenced by any print-outs you make as Wak last few digits of a
Microchip number can also be used. This stephwilat your discretion, but
marking animals after testing can prevent confusiben testing a large
number of animals.

. [You can repeat steps b through j above for aduati@animals if desired.]
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BAERCOM-PC software and computer related tasks

m.

S.

t.

[These details handle individually downloading &s.¢

Start your computer, then bring up the BAERCOM-B@vsare. Make sure a
USB cable is connected between the Baercom andcgmaputer.

Follow the directions in section 2.4.2.2 to dirdke BAERCOM unit to post for
Review (on the BAERCOM unit LCD) the first saved BR data trace (page),
presumably for the Left ear of the first animal wbaeport you wish to create,
annotate and save. Make sure when you are dohehiststep that the
BAERCOM unit function switch is in the SHOW or RBMN position, and the
desired page/trace is showing. Recheck your redorchake sure.

. On the software, Perform the ‘Locate’ process fifstecessary or if not yet

done. Then follow the directions in section 4.4t download the (single
ear) BAER trace from the Baercom to the BAERCOMsdg@@ware. If the
trace is for the Left ear, load it into the traceaaon the Left side of the
software main window. Also check to verify thag¢ tihace on the BAERCOM
LCD matches the trace just downloaded to the BAERIERI software trace
area. (Consult section 4.5.1 if you want to ada@ddaitional, Mirror trace.)
Follow the directions in section 2.4.2.2 to dirdket BAERCOM unit to post for
Review (on the BAERCOM unit LCD) the next saved BAHata trace (page)
presumably for the Right ear of the first animaloat trace you wish to create,
annotate and save. Make sure when you are dohehiststep that the
BAERCOM unit function switch is in the SHOW or REBAN position, and the
desired trace is showing. Recheck your recorasake sure.

Follow the directions in section 4.4 to now dowmldhis (single ear) BAER
trace to the BAERCOM-PC software. If the tractoisthe Right ear, load it
into the data area on the Right side of the BAERCRP®™main window. Again,
quickly verify that the data on the BAERCOM LCD miags the data just
downloaded to the BAERCOM-PC software data ar€nngult section 4.5.1 if
you want to add an additional, Mirror trace)

After both ear traces have been added to the tweopat areas, you can now
follow the directions in section 4.6 to adjust effand zoom, and especially to
add any necessary annotations to the BAERCOM-P@ maidow text boxes,
if you haven’t already done so. Make sure thei@adrs for the annotations
reflect the specific animal that the report is for!

Follow the directions in section 4.7 to now sawe ¢therall BAER report to a
unique disk file on your computer.

From here, you can print or save as a BMP fileefomiling — whatever is
required for your use.

[You can repeat steps m through s above for additianimals if desired.]
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Preparation for your next testing

u. Prior to performing more testing, you will needatiow the directions in
section 2.4.2.3 to Delete previously saved BAERd&leleting a substantial
number of individual BAER data pages can be a tesdwocess, but must be
done in order to prepare the BAERCOM for your rRXER data collection
session. As mentioned above, using the singlerak€till Memory Erase
capability of the vD.2 firmware can save a lotiofé¢ and hassle! Also, you
can perform this task after all the reports areegon just before testing your
next batch of animals, whatever works best for you.

5.2 % Summary Use Examples

The 3 “Summary Use” examples below take a diffeegaproach to exercising
the BAERCOM system. These examples simply walktpoough some of the tasks
required for the normal use of the BAERCOM. As tr@red, a firm grasp of the
information in sections 1-4 supplies essential bamknd for these examples.

A simplified view of the Baercom front panel isinded below to help you
quickly locate the various controls mentioned iesi examples.

USB (top panel)

_UFI. . BAERCOM

MO1 RO20

r
out left/right in
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BAERCOM Summary Use 1: View EEG, Review Sample Data

Test the BAERCOM EEG input, view typical BAER dath adjust display size.

. Set the BAERCOM switches, turn on the BAERCONEW data

Set theFunction Switch to VIEW

Set theResolution/Control Switchto MEDIUM

Click Stimulus Size SwitchandEar Select Switchcan be set to any position
PlugInput Assembly into thefour-pin connector on the BAERCOM (right end
of lower panel), matching plug and connector aligntrbefore engaging.
Connect all three alligator clip leads to the Inpasembly molded block, then
the three clips teach other(this supplies basically ‘flat line’ EEG data.)

Pull thelocking- togglePower Switchaway from the panel, then UP to ON
Four initial messages are displayed, followed l&yBAERCOM posting the
EEG data being sensed. This data should showtanaons nearly flat line
since all 3 BAERCOM input leads are connected togret

. Review the sample BAER data stored in the BABRIC

Set theFunction Switch to REVIEW

Set theResolution/Control Switchto NEXT

Characters at upper left display will show M01, M02, M03, etc. as the
BAERCOM steps through the data in its trace mendaitpa storagépages’
Data displayed in MO1 through M31 (M23) will appearnearly flat lines, if no
BAER trace data has been saved yet

When M32 (M24 for older firmware) appears on tleplay, quickly set the
Resolution/Control Switch back to MEDIUM. This allows the sample BAER
data saved in page 32 (or 24) to be posted on@i for your review

Set theFunction Switch to SHOW to see the BAER data plot at MEDIUM
resolution

Adjust resolution (size) of BAER data plot

Set theResolution/Control Switchto LOW todecreasdhe trace data size
Set theResolution/Control Switchto HIGH toincreasethe trace data size
Set theResolution/Control Switchback to MEDIUM to finish Lesson 1

p—
FYammmn
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BAERCOM Summary Use 2: Acquire BAER Data

Prepare your animal for BAER testing, then colkatl save data to the BAERCOM
(This assumes use of hypodermic needle electré@ss.Section 2.3.2 for full details.)

1. Attach the electrodes to your animal (this ws@mal’s right/left, preferred)
 ldentify the correct locations for the needle aledés as shown below
o blackelectrode oncrown (top of head)
o red electrodebelowright ear canal (opening)
o Yyellow electrodebelowleft earcanal (opening)
o Right and Left electrodes should be placed whens&aient directly
below the Ear Canal / opening, Black electrodehentop of the head

\\Pluck {CI"IJWII]

Electrode
; @»\

\\‘Telluw (Left)

Electrode

Earphone
(Right Ear)

Red (Right)
Electrode i
e L m’
* Apply each needle electrode as shown below
0 Use stainless steel hypodermic needles
0 At one electrode site, carefully ‘bunch’ some dkigether
o Push needle electrode through skin so it makbsutaneous contact
then emerges 6mm to 10mm out the other side (4/3/&")
o Attach the correc€OLOR alligator clip over thexposed (pointed@nd
of needle
o Apply a few drops of alcohol to exposed parts addie
Repeat for the other two needle electrodes / sites

(@]

Alligator Clip

Disposable, - (Red Shown)

Stainless Steel
Hypodermic
Needle
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. GENTLY insert the BAERCOM earphone into th& ear (NOT right ear as

shown above); try teeal the ear canahs much as possible with the rubber ear-tip.

Set the BAERCOM switches, turn on the BAERCOM

» Set theFunction Switch to VIEW

» Set theResolution/Control Switchto MEDIUM

» Set theClick Stimulus Size Switchto 70 DB

» Flip theEar Select Switch &t right end of bottom panel) to LEFT
» Pull thePower Switchaway from the panel, then UP to ON

View EEG Data: After the display shows the fetartup messages, you should see
astable, fairly flat baselinavith just a small amount of electronic “noise"

Collect the BAER response to click stimulus

» Set theFunction Switchto COLLECT

» Listen for a faint clicking sound from the earphone

* Watch as the BAER response slowly takes shapeeaxhighlay

» Wait until the characters “L020” appear at top tighthedisplay

Show the BAER data on tdesplay

* When you see “L020", Set tlfaunction Switch to SHOW

» Listen as the click stimulustops

» Observe the plot on thdisplay — this is the BAER data trace yjust collected

» Set theFunction Switch back to COLLECT, and again watch until “L020” is
showing, then move thfeunction Switch back to SHOW. You have just
repeated the Baer data trace collection, and thwetraee should look just like
the one you took a moment ago.

. Save the BAER data to a BAERCOM memory page

* Move theFunction Switch one position clockwise to SAVE

 When “STORE BAER Plot?” appears display, turnResolution/Control
Switch from MEDIUM to NEXT briefly, then back to MEDIUMn the time it
takes to say “click, click”

e Turn theFunction switch back to SHOW to finish Lesson 2
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BAERCOM Summary Use 3: BAERCOM-PC Software

Collect Left and Right ear BAER; download tracasmth ears to your computer,
annotate BAER data if you want; save annotatedorepo a file; then print it out
[Assumes BAERCOM-PC software and USB drivers lestg5Section 3) and printer
available and on, and animal subject properly cariad to the Baercom (section 2).]

1. Complete Steps 1 through 6_of Summary Use @v@lto Collect a Left ear Baer
trace from your animallf you have just completed Summary Use,2and the animal
is still connected, and the Baer trace you jusedan step 7 is still showing on the
LCD, and the BaercorRunction Switchiis still in SHOW, and you wish to continue,
you do NOT have to repeat everything above. THedar Baer trace you just
collected is still available, so just continuelte next step (2) below.

2. Set up a USB connection between your compuigtize BAERCOM
* Check that the BAERCOMunction Switchis still in the SHOW position, and
the Left ear Baer trace is showing on the LCD
« Attach one end of standard USB cable(supplied) to the BAERCONUSB
jack, found at the center of the BAERCOM top panel
» Plug the other end of thd¢SB cableinto any USB port on your computer

3. Downloadeft-ear BAER data to your computer:

» Start the BAERCOM-PC software, then click the omag button in the lower
right corner of the welcome window; software mainadow now appears

» Click the green.ocate BAERCOM button at lower left of main screen to allow
the software to ‘Locate’ the USB link between BAEBK3-PC software and
the BAERCOM unit. Verify that the software ‘foun@ocated) the Baercom
BEFORE continuing. When the software asks if dudt check for the vD.2
firmware, press NO.

» Click the greernlL) Get BAER Data button, then wait 3 to 5 seconds until the
Left ear BAER trace collected in Lesson 2, Stepgears in the large left plot
area, and looks just like the data trace showintherBaercom LCD.

» Disconnect th&JSB cablefrom the BAERCOM for the next few steps — this
will reduce electronic “noise” that could otherwisar right-ear data collection.

4. Prepare Baercom to collect BAER data froght ear
» Gently move earphone to subjeaight ear, trying for a good ear-canal seal
» Flip Ear Select Switchat right end of bottom panel to RIGHT position

I UFI 545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
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5. Viewright-ear EEG Data by moving theunction Switch on the Baercom back to
VIEW. As with the left ear, at this point you sldsee atable, fairly flat
baselinewith just a small amount of electronic “noise"

6. Collectright-ear BAER response
» Move the Baercorrunction Switchto COLLECT
» Listen for a faint clicking sound from the earphone
» Watch as the BAER response takes shape odisp&ay
« Wait until the characters “R020” appear at top trighthedisplay

7. When you see “R020”, Move tliR@nction Switchto SHOW
» Listen as the click stimulustops
» Observe the plot on trdsplay, this is the right-ear trace you just collected
» Set theFunction Switch back to COLLECT, and again watch until “R020” is
showing, then move thfeunction Switch back to SHOW. You have just
repeated the Baer data trace collection, and thetraee should look just like
the one you took a moment ago.

8. Downloadight-ear BAER data to the Baercom-PC software

» Keep the~unction Switch set to SHOW

* Reconnect th&JSB cableto the BAERCOM

* Click the “Locate BAERCOM” button to re-establidtetlink. (Select ‘No’ to
skip the check for the vD.2 firmwareBress Redraw to restore Left trace.

» Click the greenR) Get BAER Data button, then wait 3 to 5 seconds until the
right-ear BAER data appears in the large right plot ared,laaks just like the
data trace showing on the Baercom LCD.

* You should now see Baer traces for Left and Rigi$,gust taken from your
animal, on the two Baer trace areas of the Baere@nsoftware.

9. Enter text as desired annotate and documentour testreport

» Click mouse cursor inside the text box containifigptation Details)” at upper
left of the main screen

* Delete these characters and then enter your testida and/or whatever other
information you like (128 characters maximum)

» Tab successively through, or use your Mouse tmdbé text boxes with
"(enter Name/ID)," "(enter Breed/?)" and "(othete®)," entering the suggested
information or whatever you like (the two small terboxes hold 16 characters
maximum, the large right box holds 64 characters.)
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10. Saveyour BAER test data along with your notes

» Click the bluesave button at the bottom of the main screen, therk cic in
the pop-up confirmation box

« Enter 6 to 12 alphanumeric characters into thee*Rdme:” area of the (save)
dialog box, which is labeled “Select a File Nametfee Saved BAER data”

« Make sure that “BAERData(*.bcd)” is shown in theal® as type:” box

» Specify afolder in which to save your fileusing the “Save in:” area at the top
of the dialog box. Remember this location!!!

» Click thesave button to create a file called “[YourFile].bcd” ihe folder you
specified

11. Print your BAER data file with notes
» Click the yellowFull Print button at bottom right of the main screen
« BAERCOM-PC captures the image of the main scred¢im eata and notes, and
prints it out. You may need to work with the Pirigt Preferences of your
printer until you are happy with the resulting praut.

5.3 M ‘Direct to Report’ Use of the Baercom System

For the most part, these instructions discuss sleeotithe Baercom where the
actual Baer data traces are compiled by the Baerttwan saved in Baercom internal
memory pages for later download to the Baercom-&ftWare for report generation,
etc. Saving data in Baercom memory enforces at &wort-term backup of your Baer
traces, and also allows the Baercom to be discoatdiom the PC during Baer data
collection in order to reduce noise introduced fgoar computer,

If you have a lot of animals to test, the use efrtiemory can slow the process
down. The addition of the single action full memerase to the vD.2 firmware can
help streamline this process, but earlier versaidribe firmware are the more
common. Still, some users might prefer to go ftbmCollect / Show Baer traces,
directly to the Report, without having to deal with the Baen memory at all (saving
traces, carefully documenting the animal, creativegreport, then later erasing the
memory for the next time). Version 2.2 of the Baen-PC software allows you to do
this easily.
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We need to include a few cautions here. This araloes require a much
more efficient and careful work-flow for your ovérBaer data collection. And, since
no provision is made for even temporary back-ufhefBaer data traces you have
taken, you need to be much more careful. And, thighUSB link as it stands, if you
try to access the Baercom, after just reconnetiiadink, and without performing the
‘Locate’ process first, the link may get locked,carid you may need to close the
Baercom-PC software and start it back up befordJ®B link will work again. We
don’t recommend this approach unless you are expexd with Baercom use, and
have already developed a good, stable work-flow.

The crux of this approach is disconnecting the BamrUSB cable during Baer
data collection, then re-connecting the USB corureantd performing the ‘Locate’
process prior to downloading the Baer trace youqabected. Version 2.2 of the
Baercom-PC software clears the Baer trace areasYQh first time the Locate
process is performed; the first time after a replaris loaded in, and the first time
after the Baercom-PC software is first started Tipis means that, after this first time,
you can perform the ‘Locate’ process, then downla&her trace from the Baercom
to the software WITHOUT losing the contents of thieer Baer trace area, or any of
the text entry fields. Baer traces already preseght disappear, but tiieedraw
button brings them back.

Some setup should be performed first. You shotalid the Baercom-PC
software, and clear the Welcome window so jusihthé (report) window is
showing. If you will be printing, make sure therfr is on and operational as well.
You should also either press the software Reviettohuo load in a Template file, or
else just type the information you want into the teoxes of the Baercom-PC
software. The whole goal of this step is simplgtoany initialization of the text
fields in preparation for your Baer data collection

From this point, the process could work as deedritelow (next page). Feel
free to fine-tune your specific approach to meetrygeeds. And note that the
approach below can be easily expanded to collecadditional two Mirror traces, for
four total, from your animal.
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. With the Baercom disconnected from the USB cablayfe even in a different

room), you would connect the animal to the Baer¢seation 2), making sure
the Earphone location and Ear Select switch matem collect the first Baer
data trace (COLLECT then SHOW) with the Baercom.

. After this, you can disconnect the Baercom inpat#eat the Baercom if you

will need to move the Baercom physically away fribra animal. But you
must re-connect the USB cable between the Baercomhendamputer. Next,
you must complete the Locate process before attemptingdess the
Baercom. And the first Locate will clear any trageeviously present, but this
is the ONLY time this happens. DECLINE the cheakthe vD.2 firmware to
skip it, since you are not using the Baercom menabiil.

. After Locating the Baercom, download the first Baace into the desired side

of the Baercom-PC software main window. Make sheetrace on the LCD
matches the trace in the software, and repeatdivaldad if not (rare).

. Disconnect the USB cable from the Baercom, anddgtired, move the

Baercom back to the animal (again, maybe everdifferent room), and
reconnect the speaker and input leads to the Baefareeded.

. Next, with the Baercom disconnected from the USRj would move the

earphone to thetherear, move the Ear Select switch to match, theledahe
second (other ear) Baer trace (COLLECT then SHOWH tlne Baercom.

. After this, you can disconnect the Baercom inpatiteat the Baercom. But

you must to re-connect the USB cable between the Baercahhencomputer.
Next, youmust complete the Locate process before attemptingdess the
Baercom. DECLINE the check for the vD.2 firmwaneskip it. The first trace
will probably disappear; press tRedraw button to bring it back.

. After Locating the Baercom, download the secondr Baee into the other side

of the Baercom-PC software main window. Make sheetrace on the LCD
matches the trace in the software, and repeatdivaldad if not (rare).

. You will now have two traces from one animal (preably Left and Right ear

traces) showing in the trace areas on the Baerd@m&in window. You
should then modify the text fields to reflect tipesific animal (litter, name,
MCH#, etc). When you are done, Save and Printrépsert as required.

This basic process can be repeated on as manylar@sgou need to test. You

are moving the Baer trace data from the Baercom k€&ght to the Baercom-PC
software, and so you do not need to access the@aanemory at all. Any mistakes
you make will show up immediately, and you shotill lsave the animal connection
available. If you have two people working on tfuse for the PC tasks, and one for
the animal connection and Baer testing), this msoan move fairly quickly.
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As noted above, you can easily incorporate Mitraces into the above
approach. To do this, you would just Collect twaxes for each ear of each animal,
and use the correct buttons to download both trctdese same trace area as the initial
trace, then the mirror trace. And the only ‘reckegping’ required is what you would
do in the text note areas of the Baercom-PC softwar

Still, it might be a good idea to practice this eggzh ahead of time, if even on
one animal. Waiting until you have a room fullpefppies is NOT the best time to try
this out!

5.4 M Sample Memory Information Recording Formats

For most Baercom users, the Baer traces colleoded &nimals will be saved
in the Baercom’s internal memory during the counfséhe animal connection and
Baer trace data collection. At some point latee, Baercom will be connected to a PC
computer running the Baercom-PC software, and tbéeiqusly recorded Baer traces
will be downloaded from the Baercom memory, andtlinio the animal specific
hearing reports. This section includes two tallgsldl form approaches that can be
used to organize memory information you will needecord.

This first approach makes the assumption thatnimea identification is the
focus of the trace memory information to be recdrdering Baer testing. After
entering in the identification of the specific amipthe Baer trace memory pages that
hold Baer traces for that animal are added toahket Any other notes can be added
as well. And adding Left and Right ear indicatimxt to each memory page as
shown below can further simplify the overall form&ispecially if you are recording
Mirror traces, which amounts to four traces forreanimal, this documenting
approach can prove very compact. At four traceg&ch animal, 31 available traces
accommodates just seven animals (28) plus a fena éxnused memory pages. And
recording an extra trace, for any number of regginstable approach easily
incorporates variations like this. (Example ontnEage.)
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Animal Mem Pages Notes

(animal name) MO1(L), MO2(L),
MO3(R), MO4(R)

This next approach amounts to a linear list of3hevailable memory pages
that the Baercom supplies. The first column isrttegnory page number, and can be
filled in, 1-31, ahead of time as a part of thexforThe next column can be for animal
name information, and the last column includesgae Select information as well as
any other notes deemed helpful. While this formigger overall, it may be more
easily correlated to the Trace Browsing window,deample. Some Baercom users
may prefer this approach as just simpler and e&siese.

Memory Page Animal Name Ear/Notes

MO1

MO2

MO3

MO4

MO5

MO6

MO7

You will need to arrive at your own overall apprbdo this. Still, having some
sort of already printed form ahead of time, willkeahe documenting process a lot
easier and faster.
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Appendix A: BAERCOM Specifications (vD.2 Firmware)

Number of channels

Audio Source

Click stimulus
Click amplitude
Audio output connector

EEG input

EEG input connector

BAER data collection

Data collection interval
Repetition rate

BAER data storage

One

Custom piezo-electric (drive is not sufficient fumne
conduction or inductive earphone use)

Fixed Step, Click duration less than 1 millisecond
Six settings, range about 40 to 80 dB
Switchcraft EN3P3F

Signals from two active electrodes and one referenc
electrode. Reusableeedle electrodes are provide
Input leads with small alligator clips are alsopded
for use with disposable hypodermic needle elecsode

Switchcraft EN3P4F

100 stimulus/response passes (one scan), made in
about three seconds, are averaged with any previous
data. The composite average is then plotted on the
liquid crystal display (LCD). This cycle of scan,
averaging and display update is continuous up & 99
scans. Data collection can be stopped at any tme
finish the BAER test.

11 milliseconds following each click stimulus
One stimulus/response pass each 25 milliseconds

Up to 31 BAER tests can be saved in non-volatile
internal memory “pages”. Saved BAER data can be
reviewed with the BAERCOM itself (stand-alone

mode) or downloaded to a PC with the included
BAERCOM-PC software.
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BAER data format Two BAER data sets, along with various headers and
text information, encoded as decimal ASCII

PC connector USB Type “B” jack

PC computer interface  Isolated USB

Power source 9V alkaline battery, Type MN1604

Supply current <20 mA

Estimated battery life >24 hours “on time”

Enclosure White ABS plastic with blue silkscreen labels
Case size 1.5"x5"x7” (35mm x 125mm x 180mm)
Weight 14 ounces (115 grams) with battery
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Appendix B: BAERCOM Software / Firmware Update History

BAERCOM Firmware

11/2000  Original release.

9/2002 REVIEW function modified to keep currentasd\BAER data page
active when switching back and forth between REVI&ENd SHOW,
to allow quicker page data downloading. The VIEW(dtion sets the
page pointer back to 1. (See Section 1.4.2.2 tmernmformation.)

7/2006 Transparent update to accommodate a diffprenessor in same family

1/2011 Rev D.1 -- Firmware updated for new processtegrated USB

6/2015 Rev D.2 — Firmware update; expanded tragaane to 31 (from 23),

added single action Erase All command, added stuppolPC Software
v2.2.

BAERCOM-PC Software
1.3 Original production release

1.4 BAER data baseline adjustment added. (See Settoé for more
information.)

1.5 The two larger text boxes now use a smaller famd, @an handle five lines of
text instead of four. (See Section 4.5.2 for mofermation.)

Added "Quick Print" function, which uses less peimink or toner and prints
much faster than the “Full Print” function. (Seetson 4.9.1 for more
information.)

I UFI 545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
H Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com

2 ATTTT
S ==

TVIng science with experience



UFI -

BAERCOM® System & Software Instructions Viers2.2 4/2016 Page 121

1.6

1.7

1.8

1.9

2.0

2.1

2.2

Internal development version.
Changed COM port scanning to include COM1 througiMs.
Internal development version.

Added ability to copy entire BAERCOM screen to blyard.
Added ability to save entire BAERCOM screen asmage file.

Rewrote code in Visual Basic.Net. Addedbutton and redraw function.,
color-coded many of the main screen buttons

Changed over to “Direct USB” interface, eliminatinged to check or adjust
Com Port setting.

Simplify handling of Trace data as well as the Treeids. Unlock printer
orientation for printing. Add entire Trace DatavMddoad and Trace
Browsing capability as well as Trace Stacking wiwdboth only work with

v D.2 Baercoms). Add Trace Mirroring allowingecend trace to be added
to the software trace areas.
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Appendix C: BAERCOM Simulator Use

Overview

The Baercom is a sophisticated yet portable dew@erepeatedly presents a
“click" stimulus to the Ear, and then successivalects the EEG signal for a brief
period of time following each stimulus, and sungether the successive EEG signal
tracings. This is how BAER data is usually cokektand the Baercom uses this
approach as well.

The Baercom Simulator is an optionally purchasamkssory for the Baercom
system. It is designed to replace the Ear and EEGirode connections on a live
subject, and to mimic the response of the EEG vglnesented with successive "click"
stimuli from the Earphone. The electronics inBa=rcom Simulator actually detects
the "click" stimulus, and then generates a cangtuthed, very low level EEG signal
corresponding to an actual BAER tracing. Thisvadhe Baercom to be "exercised"
without having to connect an actual subject.

Late in 2015, we redesigned the Baercom Simulatora substantially smaller
enclosure. The new version adds a small red LEDddront panel, for both power
on and low battery indication. And the locatiortlod various controls and
connections have been rearranged to accommodasentder front panel. The
overall function of the revised simulator is othessvidentical. These brief notes
about using the Baercom Simulator have been explaiodsover both versions.

Use
The Baercom Simulator is provided mainly to méetrieeds of the following
two situations.

a. During your usual use of the Baercom, you noayimto a situation where you
suspect a problem for some reason. You can udgadeom Simulator to quickly
"check-out" the Baercom leads and data collectioegss to verify whether or not
there is a problem with the Baercom. The "QuicktTbelow can be used for this
purpose.

b. Before even connecting an animal subject tdemrcom, it might be helpful to
use an "artificial subject" to allow you to focus the mechanics of the use of the
Baercom system, as you "come up to speed" witlB#sFcom. You can use the
Baercom Simulator as this "artificial subject” ®hyou more easily gain familiarity
with the use of the overall Baercom system. Thest&n Test" below can be used for
this purpose.
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Baercom Simulator Connections and Controls

The Baercom Simulator is designed to be easydpjust like the
Baercom. The discussions below cover both théeealhrger enclosure, as
well as the revised, smaller enclosure.

1. 9V Battery

The Baercom Simulator is powered by a 9V Alkaliagtery placed in a
"battery pocket" on the bottom panel of the Baer@mulator. This pocket is along
one of the short ends of the bottom panel. Slidgcover of this pocket AWAY
from the center of the bottom panel provides acteise 9V Battery and connection.

When replacing the 9V battery, DO NOT pull on thees to remove the
battery connector from the battery! Instead, plsmé thumb against the long edge of
the battery connector and pry it away from thedbthe 9V battery. Also, when re-
installing the battery in the battery pocket, posithe battery such th#te battery
leads lay flat along the bottom of the battery pocét, and are NOT all bunched up
at one end!

The Baercom Simulator draws approximately 7 mAnfithe battery. Thus, a
high quality Alkaline battery will power the BaerodSimulator for approximately 70
hours of "on" time.

While receiving a "click" stimulus, the Baercommtsilator actually checks the
level of the 9V battery. When the battery voltagéhe simulator with the large
enclosure drops to approximately 5.0V, the intebeaper will begin to beep every 2
seconds indicating that the battery should be cepla The simulator stops generating
Baer data when the internal beeper starts beeping.

The smaller enclosure has a red LED on the franep When the battery
voltage drops to approximately 4.0V, the LED stafisking on for about one second,
then off for about one second, indicating thatlihtery should be replaced. The
simulator stops generating Baer data when the Ligfssblinking.

2. Power Switch

This red handled toggle switch applies power éoBaercom Simulator when
the handle of the switch is toggled "up". Whestfturned on, the large enclosure
Baercom Simulator will "beep" twice from the intalteeper, and is then ready to
use. The small enclosure simulator will blink ttiEeD once, then hold it on steadily.
The simulator is ready for use. To preserve thdédaiery, you should turn the power
switch off (down) when not using the Baercom Sirtarla
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3. Baercom Earpiece Audio Input

This round flange is located on the Baercom Sitoulont panel, above (large
enclosure) or below (small enclosure) the powetcwi This flange is the same size
as the white flange used on the Baercom EarphArshort, rubber tube is included
with the Baercom Simulator that should slide easigr both the audio input flange
on the front panel of the Baercom Simulator, ardBaercom Earphone flange.

Note that you will need to first CAREFULLY remotee soft rubber tip from
the Baercom Earphone BEFORE sliding the Baercomlitare flange into the rubber
tube on the Baercom Simulator. You also might wardiean the rubber tip with
alcohol while it is off. Placing finger-nails opposite sides of the white flange
where it mates to the black Earphone body whileoreng or installing the rubber tip;
this can help avoid accidentally pulling the flaradkeof the speaker body!

Note also that, in order for the Baercom Simul&bowvork correctly, the tube
MUST be in place between the Baercom Earphone dlamgl the matching flange on
the front panel of the Baercom Simulator! Thisasoipplies the audio path that
allows the Baercom Simulator to sense the "clickhslus.

DO NOT LOSE the adaptor tube! As shipped, it Wwéltaped to the front panel
of the Baercom. We recommend that it be storgdigilocation between uses. If you
lose the tube, contact UFI. We can supply andtitss for $10.

4. EEG Signal Connection

The Baercom Simulator uses these 3 standard rsadg™ connectors to supply
the simulated EEG signal that the Baercom is teivec The 3 alligator clips from
the Baercom Input Assembly should be clipped ovesé snaps. Note that each snap
has a color marked above it (large enclosure) lmvbé&mall enclosure); each color
should match not only the color of the alligatap dover, but also the color label
where each alligator clip lead is inserted intorthéti-connector at the end of the
Baercom Input Assembly.

5. Ear/Side Select Switch

To minimize the number of connections made tostiigect, the Baercom uses
a 3 lead connection, and actually switches twdefdonnections depending on which
ear is being tested. The Black lead is always@rewn" connection, which is the top
of the head. One of the two Ear connections besdheReference, and the other Ear
connection becomes the Signal, depending on wiackhsdeing tested.

I UFI 545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
H Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com

2 ATTTT
S ==

TVIng science with experience



UFI — BAERCOM® System & Software Instructions Viers2.2 4/2016 Page 125

The Ear / Side Select switch above the EEG SiGonahections is used to
properly route the EEG signals to the proper Baarbgout Leads. In other words,
when the Baercom Ear Select switch is in the "Rigbsition, placing the Baercom
Simulator switch to the "Right" position correctiyutes the two "active" EEG signals
to the Baercom input circuitry.

General Test Overview

Using the Baercom Simulator with the Baercom ishawd. After carefully
removing the soft rubber tip from the Earphone, yea the included rubber tube to
mount the Earphone on the simulator. Next, plegEharphone lead into the Baercom.
You will also need to plug the short, color codédjator clip leads into the Baercom
input lead, then clip the leads to the snaps omsithalator, making sure to follow the
colors indicated from the simulator all the waythe color labels on the multi-
connector on the Baercom input lead. The input feseds to be connected to the
input connector on the Baercom. Set the click &0 dB.

After this setup is complete, turn the Baercom Bar your first run, set both
the Baercom and simulator ear select switchesdbtRiAfter the Baercom is done
with its power on sequence, collect 10 scans fimastmulator. This should result in
a clean looking Baer data plot with no noise. Afngu repeat this 10 scan data
collection, you should see very little variationtie results.

You can now switch the simulator ear select switcheft, and collect 10 scans
again. The resulting plot should be half as big a&as before. This is because, due
to the settings of both ear select switches, tmeilsitor is only supplying half the size
of the EEG signal to the Baercom. Such a configumawill not normally occur in
testing. But the ability of the Baercom to serss 50% reduction in the size of the
supplied signal is the goal of the test.

If the signal plotted on the Baercom display issp@r not repeatable, then
there is probably something wrong with the Baeraoput lead. If the signal is just
too small, or if you do not hear the continuousatn of audible clicks from the
Earphone, there may be a wiring problem with thepB@ne lead or connector.
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Detailed Test Procedures

Baercom Quick Test with Baercom Simulator

This test uses the Baercom Simulator to do a geskof the overall Baercom BAER
data collection process.

a. Setup for test

-- Verify that both the Baercom and the Simulate turned OFF

-- Connect the Earphone between the Baercom an8ithulator
You will need to CAREFULLY remove the rubber gaece present on the
earphone in order to slide the earphone flanggethe receiving sleeve on
the Baercom simulator. Placing finger-nailsopposite sides of the white
flange where it mates to the black earphone bddie removing the rubber
ear-piece, can help avoid accidentally pulling lange off of the speaker body!

-- Connect the Input Assembly between the Baerandthe Simulator electrode clips.
Make sure that the alligator clip lead colorsreotly match the colors shown on
the input assembly label, and that the colortherclips match the markings on
the simulator.

-- Turn the Simulator on -- it will beep twice tie LED will come on, then be ready to go.

-- Set the Baercom "Click Stimulus Size" contmBO dB (straight up)

-- Turn the Baercom on and let it complete itsalistart-up process.

b. Simulator Test -- Right

-- Place both the Baercom switch and simulatotctwto "RIGHT"

-- Turn the Baercom R/C switch the "medium", amel Function switch to "view".

-- Verify that the signal plotted on the Baerco@ILis basically a "flat-line" with a
small amount of noise present.

-- Turn the Function switch to the "collect” pasit, and collect exactly 10 scans of data.
You will see an approximate copy of the samplka ¢lain 24/32) slowly grow over
the course of the 10 scans. (You may note beasignal starts approximately
1-2 mS after the sample data does, but thissisdue to delays in the detection
process.) After 10 scans have been collectedl thie Baercom function switch
to "show" to conclude the data collection process

-- Now set the Simulator switch to LEFT.

[This reverses the connections for the Red artbWdeads which reduces
the SIZE of the Baer data supplied by the sitoulay approx. 50%.]

-- Turn the Function switch to the "collect" pawsit, and again collect exactly 10 scans
of data. You will again see an approximate copthe sample data (bin 24/32)
slowly grow over the course of the 10 scans,t®tould only be HALF the
size of the previous Baer data. After 10 scanveltbeen collected, turn the
Baercom function switch to "show" to conclude tlaa collection process.

[This completes the Quick Test.]
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Baercom System Test with Baercom Simulator

This test uses the Baercom Simulator to do an dvest of all the Baercom
electronics. Baer data is also transferred td”?Beand Baercom PC Software and
reviewed to test the software and PC Link circuasywell.

a.

Setup for test

-- Verify that both the Baercom and the Simulate turned OFF

-- Connect a USB cable between the Baercom anB@€omputer. Start the
Baercom PC Software.

-- Connect the Earphone between the Baercom an8ithulator
You will need to CAREFULLY remove the rubber gaece present on the
earphone in order to slide the earphone flanggethe receiving sleeve on
the Baercom simulator. Placing finger-nailsopposite sides of the white
flange where it mates to the black earphone bddie removing the rubber
ear-piece, can help avoid accidentally pulling lange off of the speaker body!

-- Connect the Input Assembly between the Baerandithe Simulator electrode clips.
Make sure that the alligator clip lead colorsreotly match the colors shown on
the input assembly label, and that the colortherclips match the markings on
the simulator. (The clips will NOT be moved Htfar this test!)

-- Turn the Simulator on -- it will beep twice tve LED will come on, then be ready to go.

-- Set the Baercom "Click Stimulus Size" cont@BO dB (straight up)

-- Turn the Baercom on and let it complete itsalistart-up process.

Simulator Test -- Right

-- Place both the Baercom switch and simulatotctwto "RIGHT"

-- Turn the Baercom R/C switch the "medium", amel Function switch to "view".

-- Verify that the signal plotted on the Baerco@IL is basically a "flat-line" with a
small amount of noise present.

-- Turn the Function switch to the "collect” pasit, and collect exactly 10 scans of data.
You will see an approximate copy of the samplka ¢lain 24/32) slowly grow over
the course of the 10 scans. (You may note basignal starts approximately
1-2 mS after the sample data does, but thissisdiue to delays in the detection
process.) After 10 scans have been collectedl the Baercom function to "show".

-- Tell the Baercom PC software to "Find" the Baen, then download the data
currently being shown, to the RIGHT Baer dataare the software.

-- Now set the Simulator switch to LEFT.

[This reverses the connections for the Red artbWdeads which reduces
the SIZE of the Baer data supplied by the sitoulay approx. 50%.]

-- Turn the Function switch to the "collect” pasit, and again collect exactly 10 scans
of data. You will again see an approximate copthe sample data (bin 24/32)
slowly grow over the course of the 10 scans,t®tould only be HALF the
size of the previous Baer data. After 10 scanvelbeen collected, turn the
Baercom function switch to "show".
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-- Direct the Baercom PC software to downloaddae currently being shown,
to the LEFT Baer data area on the software.

-- You can now evaluate the two tracings. Thenfof the Sample Baer data plot
should be fairly well defined. In addition, thEFT Baer data plot should
be approximately HALF the size of the Right Bdata plot.

c. Simulator Test -- LEFT

-- Place both the Baercom switch and simulatotcdwto "LEFT"

-- Turn the Baercom R/C switch the "medium"”, amel Function switch to "view".

-- Verify that the signal plotted on the Baerco@Lis basically a "flat-line" with a
small amount of noise present.

-- Turn the Function switch to the "collect” pawsit, and collect exactly 10 scans of data.
You will see an approximate copy of the sampka dlain 24/32) slowly grow over
the course of the 10 scans. After 10 scans bage collected, turn the
Baercom function switch to "show".

-- Tell the Baercom PC software to "Find" the Raen, then download the data
currently being shown to the LEFT Baer data areshe software.

-- Now set the Simulator switch to RIGHT.

[This reverses the connections for the Red artbWdeads which reduces
the SIZE of the Baer data supplied by the sitoulay approx. 50%.]

-- Turn the Function switch to the "collect" pawsit, and again collect exactly 10 scans
of data. You will again see an approximate copthe sample data (bin 24/32)
slowly grow over the course of the 10 scans,tmtiould only be HALF the
size of the previous Baer data. After 10 scanelbeen collected, turn the
Baercom function switch to "show".

-- Direct the Baercom PC software to downloaddae currently being shown
to the RIGHT Baer data area on the software.

-- You can now evaluate the two tracings. Thenfof the Sample Baer data plot
should be fairly well defined. In addition, tRéGHT Baer data plot should
be approximately HALF the size of the LEFT Baatadplot.
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